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Here is part of the BRAUN apparatus in a Western absorp- 
tion plant, the World’s largest producer of natural gasoline. 
The BRAUN Organization continues to lead in the design 

and manufacture of Natural Gasoline plants. It points with 

pride to the almost countless installations in continuous op- H 
eration throughout the world. 








An early BRAUN absorption plant photographed 
when the Natural Gasoline industry was emerging 
from its perambulator days. Crude, no doubt, to 
the modern eye but in its day a new departure 
.. + compesed of scientifically designed, compact, 
efficient apparatus. 















Entered as second class matter June 16, 1923, at the Postoffice at Houston, Texas, under the Act of March 3, 1879 
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quality of their equipment insures freedom Fe 
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nance are built-in features of BRAUN appa- Sta 
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The Hydrogenation of 





. S has been discussed in a previous article,* hy- 


drogenation offers a new means of increasing 

the yield and quality of motor fuel. Of major 
significance also is the fact that hydrogenation pre- 
sents new possibilities for the manufacture of lub- 
ricating oils. Hitherto only nature seems to have 
been able to produce, under certain conditions, a 
crude oil having the characteristics essential for lub- 
rication of high powered modern machinery, oils of 
the so-called paraffin base type predominating in 
usage for this purpose. It is not thought to be im- 
pertinent to the subject of hydrogenation to consider 
a few theories relative to oil genesis at this point. 
Nature “speaks a various language” both in her vis- 
ible and invisible forms. 










HYDROGENATION AND CRUDE OIL GENESIS 






The major physical factors which influence change 
within a chemically active system capable of existing 
in more than one state of equilibrum are time, tem- 
perature and pressure. To this there might well be 
padded the quantity factor which is the basis for the 
| W of mass action. Without entering into a detailed 
Miscourse it may be mentioned that while each in- 








M@ividual factor has its own specific function, the four 





Work together and their duties are to some degree 
Interchangeable. 






Catalysis enters into the picture 





aS an impetus and guide to reaction. Both selectivity 
and speed can be improved by the choice of catalysts. 







From the thermo-sensitive nature of most virgin 
‘tudes, it is not believed that temperatures such as 
ae employed for destructive distillation of carbon- 
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and Natural Gasoline Manufacturer, August, 1930, page 77. 





Mineral Oils 


By I. N. BEALL 
Chemical Engineer 


acious and hydrocarbon material played an impor- 
tant part in the genesis of crude oil and natural gas. 
There is geologic or chemical indication that under- 
ground temperatures were much different than they 
are now, except in isolated instances. Nature, how- 
ever, has not needed to stint on either the time or 
pressure. 

An examination of the crude oils from the geologic 
strata of different ages reveals some facts that might 
naturally lead to some broad general conditions. 
Beginning with the oils produced from the oldest 
formations the hydrogen to carbon ratio decreases 
progressively through the paraffin base, napthene 
base, mixed base to the asphalt base found in the 
youngest formations. The crudes from the Eastern 
producing fields of the United States are predominat- 
ing paraffin base. Those of the Mid-Continent, in- 
termediate, farther to the South and West napthene, 
and those of Mexico, the Gulf Coast and West Coast 
are of the asphalt base. Those are the trends. Nat- 
urally the deeper formations of the same locality are 
geologically older than those at the shallower depths 
the same trend and relationships hold here also to a 
remarkable degree, as for example the sweet oils 
from the deep wells of West Texas and Oklahoma. 
In the Eastern fields deep drilling has been produc- 
tive only of natural gas, a material in which the hy- 
drogen-carbon ratio is much higher than crude oil. 
This much also may be stated; that for a given type 
of crude the higher Baume gravities contain the 
greatest proportion of hydrogen to carbon. With- 
out going further into detail here concerning the 
metamorphosis of crude oil (there is an article now 
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HE _ hydrogenation process consists 

/ primarily and essentially in the subjec- 

tion of a suitable carbonaceous material 
to the action of hydrogen under pressure, at 
an elevated temperature and in the presence 
of a catalyst. The result is the breaking down 
or disassociation of the molecules of the mate- 
rial under treatment in this manner, and the 
addition of hydrogen, so that there are formed 
molecules containing a higher proportion of 
hydrogen to carbon. 

The process is in no way limited to the pro- 
duction of gasoline, and excellent grades of 
lubricating oils have been made in this country 
experimentally. 

The hydrogenation process originated in 
Germany in 1914 and originally contemplated 
the production of oils from coal. It was ap- 
plied to coal-tar and to petroleum products as 
well. Over 300,000 barrels of motor fuel were 
produced by this method in 1928 in Germany 
and a larger production as attained in 1929. 

The I. G. Farbenindustrie, A. G. of Ger- 
many, original owner of patents, entered into 
an agreement with Standard Oil Company of 
New Jersey for the further development and 
joint exploitation of the process throughout 
the world, other than Germany, forming the 
Standard I, G. Company. This jointly owned 
company has formed the Hydro Patents Com- 
pany, controlling the licensing of the process. 
It was announced July 14 that 17 companies 
refining in the United States had become 
stockholders in Hydro Patents Company, and 
that total operating capacity of these compa- 
nies represented 80 per cent of the refining 
capacity of the country.—G. R. 


in process of preparation by the writer on this sub- 
ject) it may be stated that there are strong indica- 
tions that natural phenomena concerned among 
other factors, with time, temperature and pressure 
has been capable of metamorphosing high carbon— 
low hydrogen material into high hydrogen low car- 
bon material, comparatively speaking. 


OXYGEN CRUDES AND SULFUR CRUDES 


Oxygen and sulfur are among the usual elemental 
constituents of crude oils, together with nitrogen in 
varying proportions. Oxygen and sulphur and nitro- 
gen in free or combined form are also associated with 
natural gas. The justifiable conclusions are that these 
elements played an important role in the genesis of 
both oil and gas. How important a part they could 
have performed will be subsequently discussed, par- 
ticularly as concerns oxygen and sulfur. 


All of this may seem far afield from hydrogena- 
tion, yet in reality it is the heart of the subject. No 
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other two elements can compare with the chemical 
activity of oxygen and sulfur, insofar as hydrocarbon 
materials are concerned. Nitrogen too has played 
its part in the natural synthesis and transformations 
of organic substances into oil and gas, but its role is 
not as prominent nor does it fall in the same cate- 
gory. Oils, it seems, should be classified as to either 
oxygen or sulfur origin. Oxygen has a strong chem- 
ical affinity for both carbon and hydrogen, so has 
sulfur but the affinity is less marked, a comparison 
for illustration here being drawn between the rela- 
tive stabilities of hydrogen oxide, (H:O) and hydro- 
gen sulfide (H:S) carbon dioxide, (CO:,) and carbon 
disulfide, (CS:). 

As another example in the chain of evidence rela- 
tive to the importance of oxygen and sulfur, it is de- 
sired to point out that the high sulfur oils are re- 
latively thermally unstable, and that H:S is found 
associated with oils as produced from them on crack- 
ing. The examples in the literature are too numer- 
ous to quote on this particuiar point, every refiner of 
West Texas sulfur crude is familiar with it. It is 
merely mentioned in passing. Sulfur takes first the 
hydrogen from a hydrocarbon allowing it to poly- 
merize into tarry asphaltic material: witness the gen- 
eration of H:S and the nature of the residue when 
paraffin wax and sulfur are distilled together. It is 
true that further action of time temperature and pres- 
sure may cause the sulfur to reunite into stronger 
combination in the form of thiophenes, mercaptans, 
etc., yet its primary attraction is for the hydrogen. 
The shallow formation of West Texas where the 
pressure, temperature and time are less than else- 
where produces HaS and oil from which Hs2S sep- 
arates easily on pyrogenesis such as cracking under 
pressure. Under other conditions of time, tempera- 
ture, and pressure sulfur has been replaced from H:S 
and hydrocarbon by the action of oxygen and free 
sulfur has formed, of which there is evidence in the 
form of sulfur beds and free sulfur in oil. 

In a pressure system where sulfur oil is undergoing 
pyrogenesis in the presence of excess hydrogen 
above that demanded for equilibrium, the tendency 
would be toward desulfuration by the production of 
hydrogen sulfide. This naturally would take prefer- 
ence over the strictly hydrocarbon splitting reaction, 
the temperature requirements would be much less. 
This would be particularly true of those related, ther- 
mostable crudes from the Permian Basin of West 
Texas. The higher hydrogen pressures initiate such 
reactions at lower temperatures. Oxygen also has 4 
similar action. Both subjects will be treated more 
fully in subsequent articles on hydrogenation as in 
cracking desulferization should be accomplished be- 
fore pyrogenesis takes place as there is otherwise 
danger of driving the sulfur into stable chemical 
combinations of the heterocyclic ring series with 
hydrocarbon such as the thiophene. 

Crude oils containing oxygen in combined form 
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have a somewhat similar reaction with hydrogen 
under pressure as have sulfur crudes, although the 
greater tendency is in the direction of hydroxy car- 
bon compounds, such as alcohols, ketones and pur- 
porone derivitives. At temperatures of 785° F. and 
pressures above 1200 pounds, with excess hydrogen 
the tendency of an oxygenated hydrocarbon system 
is towards the formation of the aromatic, hydroaro- 
matic and other ring compounds of carbon and hy- 
drogen. In all such systems it must be borne in mind 
that reversible reactions are taking place and that 
these can be made to proceed in either direction by 
suitable variations in conditions of temperature, vol- 
ume, pressure, or relative quantities of reacting ma- 
terial. With such a system there is great flexibility 
as the hydrogen or oxygen need not be dependent 
upon that contained in combination as crude stock. 
PRESSURE AND CATALYSIS 

Pressure is analogous to catalysis but not so selec- 
tive in action. Active catalytic surfaces, such as 
iron, nickel, cabalt, mangenese, carbon, etc. and 
their oxides have the property of retaining hydrogen, 
carbon and to a less degree, hydrocarbon. In this 
way normally gaseous material has great density or 
accumulation on the surfaces of small catalytic par- 
ticles. They are absorbed if only momentarily. Such 
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) / J ITH the perfection of the hydrogena- 
tion process the coal and shale de- 
posits of the world have been con- 

verted into practically unlimited reserves. 

Through the exploitation of this process 
countries not blessed with petroleum deposits 
may secure their gasoline and lubricant require- 
ments from the coal mines which abound in 
practically every important country. Others 
may rely upon their shale beds, others, perhaps 
on asphalt beds. 

Many countries now dependent upon impor- 
tation of crude petroleum or heavy distillates 
for cracking now have this process available 
when that time comes that depletion of world 
petroleum deposits reach the point where sup- 
plies are not available. Further, in time of war, 
no country need be seriously affected through 
lack of petroleum, if coal or shale is abundant. 

Hydrogenation in this country will no doubt 
be applied almost entirely to petroleum prod- 
ucts. It is probable that not much immediate 
use of the process will be made by the licensees, 
who practically all now are operating costly 
and efficient cracking facilities. In parts of 
the world, however, where petroleum is not 








YDROGENATION applied to petro- 
Hi will probably solve the problem 
of meeting the growing demand for more 
gasoline from the barrel of crude without at 
the same time producing excessive quantities 
of heavier oils, such as fuel oil, which must be 
marketed unprofitably. In order to produce 
sufficient gasoline, over production of heavier 
oils has been burdensome to the industry. 
With this process it is possible to obtain a 
barrel of gasoline from each barrel of crude 
entering the refinery. Such high yields, how- 
ever, are not desirable and are not economi- 
cally advantageous. Industrial Bulletin, Ar- 
thur D. Little, Inc. states, “Hydrogenation can 
be applied directly to crude petroleum, but it 
is more likely that as much gasoline as possible 
will still be obtained by straight-running or 
simple distillation of crude oil. The high 
boiling oils remaining may then be subjected 
to cracking, which results in the formation of 
more light oils, yielding additional gasoline, 
and the residues from the cracking operation 
then hydrogenated with consequent production 
of light products from which still more gaso- 
line will be secured.” Such practice will safe- 
guard large investments in skimming and crack- 
img facilities now in use and to be installed 
later. It is estimated that the net result should 
be an increase in the yield of gasoline per bar- 
rel of crude from the present average of 42 
per cent to around 80 to 85 per cent.—G. R. 
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readily available, coal and coal tar will no doubt 
be hydrogenated, just as is now the practice in 
Germany. Hydrogenation of the heavier resi- 
dues of shale oil plant operation may well fol- 
low.—G. R. 


density as exists in these surfaces could only be ob- 
tained by the use of high pressures. There exists 
the difference that molecules attached are attracted 
to a catalytic surface are diffinitely oriented accord- 
ing to structure, therefore by proper selection of cat- 
alysis where it is the desire to manufacture pure or 
definite compounds, the direction of a reaction can be 
changed in many instances. Pressure also increases 
density and creates proximity in a reacting system, 
therefore in a system such as an oil undergoing de- 
structive hydrogenesis, the nature of the final prod- 
ucts can be made to conform to certain predeter- 
mined requisites by variation of pressure. In some 
cases this may be lubricating oil, motor fuel or a syn- 
thetic crude. For a high yield and quality of motor 
fuel from a low grade crude residuum a 20 per cent 
excess of hydrogen over that theoretically required 
for the reaction, 3000 to 4000 pounds pressure and 
850-950° F. might prove desirable. Hydrogenation at 
progressively higher temperatures from 300° F. up, 
before the final zone of reaction would give the pre- 
synthesis necessary in all probability. Because of 
the high specific heat of hydrogen, preheated hydro- 
gen can be used to furnish part of the heat require- 
ments necessary for hydrogenesis and thus cut down 
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petroleum residues erected by Standard 

Oil Company of New Jersey at its Bay- 
way plant, with a charging capacity of 50U0 
barrels per day, is now in operation. Photo- 
graphs of this installation were published in 
this magazine in the issue of August, 1930, 
pages 78-79-80. 

A second unit of similar capacity is under 
construction at Baton Rouge, Louisiana, for 
the Standard Oil Company of Louisiana. A 
third unit is being designed for Humble Oil & 
Refining Company, which is to be erected at its 
large refinery at Baytown, Texas. 

Operation of these units will be of value to 
those companies interested in the process for 
it will enable them to secure accurate informa- 
tion as to the costs of operation of hydrogena- 
tion plants on a commercial scale. 

Until this experience is gained it is impos- 
sible to estimate accurately the economic sig- 
nificance of the new process. It is not thought 
that cost figures available at present, which are 
based on the hydrogenation of coal tars and 
the like, are applicable with any marked de- 
gree of accuracy to the hydrogenation of petro- 
leum residues as practiced at the one operat- 
ing imstallation in this country. The process 
will be steadily improved and better economies 
effected. 

It appears that hydrogenation will have its 
primary application in this country as an addi- 
tional means of increasing gasoline yields and 
at the expense of other less needed heavier 
petroleum products.—G. R. 


‘a HE initial plant for hydrogenation of 
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possibilities of apparatus carbonization. For greatest 
effectiveness similarly to physical absorption of gas 
in oil intimacy of contact between oil and gas is nec- 
essary. Jets, sprays, screens, etc. are mentioned for 
this purpose. In strictly vapor phase reactions this 
is not a problem as under such conditions there is 
absolute intimacy of contact. 


DEHYDROGENATION 


Cracking is essentially a dehydrogenation process, 
not only in that hydrogen is one of the constituents 
of cracking still gases, but also in the fact that gases 
rich in combined hydrogen are evolved. Methane is 
the major constituent of cracking still gases, ethane, 
propane, etc., occurring in relatively smaller propor- 
tions similiarly to wet natural gas. In addition these 


gases contain, the glefins such as ethylene C:Hs, car- 
bon dioxide, CO:, carbon monoxide CO, hydrogen 
sulfide if sulfur is present in the charging stock, free 
oxygen and when present in the system, nitrogen. 
High temperature and low pressure (vapor-phase) 
give gases of high olefin content the per cent going 
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as high as 52 by volume. The so-called liquid phase 
high pressure processes seldom yield a gas of over 
10 per cent olefin content. Intermediate pressures 
yield gases of olefin content somewhere in between. 
Here high pressures refer to pressures between 600 
and 1200 pounds intermediate from 80 to 600 pounds 
and low pressure from atmospheric to 80 pounds. 
With increasing pressure there is decreasing free hy- 
drogen content of the fixed gases, a decreasing per- 
centage of olefins and an increase in the percentage 
of saturates. There is likewise a total over all de- 
crease in the amount of fixed gases formed. Pres- 
sure at least has prevented dehydrogenation of the 
normally liquid portions generated. Free oxygen, 
carbon monoxide and carbon dioxide have been gen- 
erally noted among the products of oil cracking, 
which is indication that most crudes contain oxygen 
in chemical combination, its relative significance in 
hydrocarbon pyrogenesis is worthy of fuller consider- 
ation than space will permit at this time. 


MASS ACTION 


If a hydrocarbon mixture such as kerosene, gas oil 
etc., is heated at a constant temperature within the 
cracking range, it will be noted that at first the de- 
gree of decomposition into lighter products such as 
gasoline and fixed gas will be rather rapid at first. 
After a period, the percentage of gasoline will reach 
a maximum then decline but the amount of fixed 
gases will continue to increase. On further continu- 
ance of heating, the system reaches a point where 
no further chance is apparent, this is equilibrium for 
a particular set of conditions of time, temperature, 
or pressure. This makes a good starting point for il- 
lustration. Suppose such a state of equilibrium has 
been reached, the time required was 20 minutes, con- 
stant temperature 850° F. absolute pressure 1000 
pounds. Holding the temperature constant, the pres- 
sure is increased by mechanical means without addi- 
tion of new material to the system. After another 
period of time has elapsed a new set of equilibrium 
conditions will be reached and the effect will be 4 
greater amount of gasoline and heavier liquid over 
that of the previous set of conditions. If the pressure 
is held constant and the temperature raised a new 
condition of equilibrium will be established wherein 
lighter products will form at the expense of the 
heavier hydrocarbons. If the pressure is held cor 
stant and the temperature is increased the pyrogent 
sis will be in the following direction: unsaturates7 
napthene > aromatic > hydrogen + carbon. It is ob- 
vious that every condition involves the time facto! 
and this too would determine the nature and quant 
ties of products formed. It.is also apparent thal 
there must be much overlapping between stages &* 
cept the final stage of hydrogen and carbon. For 
given cracking stock the possibilities of time, tel 
perature and pressure could be fully exploited. Now 
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let it be supposed that the optimum conditions from 
the standpoint of yield and quality have been at- 
tained, there is yet another possibility and it is upon 
this broad general principle of chemistry that hydro- 
genation has its basis, that is, mass action. 

This law broadly stated is to the effect that at a 
constant temperature, the products of the active ma- 
terials on one side of the chemical equation when 
divided by the product of the active masses of the 
chemical equation is a constant regardless of the 
amounts of each substance present at the beginning 
of the reaction. For substances conforming to the 
nature of hydrocarbon material constant pressure as 
well as temperature is essential to the constant. Time, 
as has already been stated, is required for equili- 
brium. Every refiner is acquainted with the time 
factor. For further discussion it is necessary to form 
the two sides of the equation, this will be done arbi- 
trarily. As hydrogenation is the matter under con- 
sideration this will be taken as H:-+ fixed gases + 
gasoline = hydrocarbons heavier than gasoline + 
carbon. Granting the validity of such arbitrary as- 
sumption, the addition of hydrogen would among 
other changes decrease the amount of fixed gas and 
decrease the amount of carbon. For every variation 
in temperature or pressure at equilibrium the con- 
stant has a new value and the entire nature of the 
system changes. Hydrogen could be added until the 
system was no longer chemically active, the condi- 
tions relative to mass action and equilibrium would 
be satisfied. In the final analysis it is the ratio of 
hydrogen to carbon; combinations of time, tempera- 
ture and pressure can produce an almost infinite 
number of variations. At high temperature and low 
pressure fixed gases and carbon would predominate 
at lower temperature gasoline, and at yet lower tem- 
perature lubricating oil or intermediate oils. 


HYDROGEN REQUIREMENTS: 


The amount of hydrogen required for the hydro- 
genesis of an oil can be determined experimentally 
by methods similar to those used for judging a crack- 
ing stock. A combustion analysis for the quantita- 
tive amounts of carbon, hydrogen, sulfur, nitrogen 
and oxygen is also essential, as the nature of equili- 
brium constituency is determined on an elemental 
basis. Inasmuch as there is usually a near sufficiency 
of hydrogen to carbon for motor fuel requirements in 
the original oil, it is only necessary to provide for a 
large initial supply of hydrogen. The excess hydro- 
sft over that contained in the oil is necessary rather 
or the maintenance of equilibrium than for the actual 
‘quirements as to product. Once an initial supply 
of hydrogen has been provided, the further require- 
ments are small as it is only necessary to recirculate 
he equilibrium gases from a former cycle and add 


only an additional quantity to make up for that used 
or lost. The great consumption of hydrogen in crack- 
ing processes has been due to that lost as the free gas 
and hydrocarbons lighter than motor fuel. Even 
asphalt has a greater ratio of hydrogen to carbon 
than the benzol hydrocarbons falling within the dis- 
tillation range of commercial motor fuel. On an oxy- 
gen, sulfur, nitrogen free base Trinidad asphalt 
shows 11.3 per cent hydrogen by analysis whereas 
benzole is 7.8 per cent ordinary straight run gasoline 
(Continued on page 126) 








YDRO Engineering and Chemical 

LL ccmton has been formed as a subsi- 

diary of Standard Oil Company of New 

Jersey, and has established its offices on the 

second floor of the Durant Engineering build- 
ing, Elizabeth, New Jersey 

E. M. Clark is president of the new com- 
pany. R. T: Haslam 1s operating vice presi- 
dent, and R. P. Russell is general manager. 

The new company has charge of the engi- 
neering, design and initial operation of plants 
erected for the hydrogenation of petroleum. It 
will also render technical service to operating 
plants and one of its principle activities will be 
that of manufacturing the necessary catalysts 
required by the process. 

R. P. Russell, general manager, was former- 
ly of the staff of the Massachusetts Institute 
of Technology, later directed research for the 
Development and Research Department of the 
Standard Oil Company of Louisiana at Baton 
Rouge, where the original hydrogenation work 
in this country was performed over a period 
of two years. From this position he was pro- 
moted to general manager of Hydro Engineer- 
ing and Chemical Company. 

Willard C. Asbury has been placed in charge 
of the chemical engineering department for the 
new company. He was formerly with Stand- 
ard Oil Company of Louisiana, research de- 
partment. Charles F. Hesselbach has been 
placed in charge of mechanical engineering for 
Hydro Engineering and Chemical Company 
coming from the general engineering depart- 
ment of Standard Oil Development Company. 
Edward J. Gohr has been transferred to the 
new company from the Humble Oil & Refining 
Company, Baytown, Texas plant. 

At Baton Rouge, Louisiana, R. P. Russell is 
succeeded by Marion W. Boyer, recently ap- 
pointed director of research. William V. Hanks 
and Garland H. B. Davis have been appointed 
assistant directors of the Baton Rouge labora- 
torves. 

J. J. Small has been transferred from the 
Louisiana company to the patent department 
of Standard Oil Development Company, New 
York, New York. 





+ aoe emgooem = 


72 











Wilcox Has 


Installation 
Plant 


operating its new refinery at Bristow, Okla., 

a little more than a year, during which time 
certain additions and changes have been made to 
secure products not originally required and to gen- 
erally improve efficiency. The refinery is on the 
same site as the original 1000-barrel Wilcox experi- 
mental plant erected 10 years ago, which was oper- 
ated under lease by Riley Petroleum Company until 
1928, and which was completely dismantled to permit 
erection of the new 4000-barrel modern skimming- 
cracking plant. Decision to erect and operate a re- 
finery follows entry of the company into wholesale 
and retail marketing and subsequent expansion of 
these facilities in territory within a radius of 300 
miles of the refinery. Like most modern installa- 
tions of the type this plant consists of skimming 
plant, cracking unit, and redistillation battery, with 
vapor recovery system and continuous treating 


W ccs OIL & GAS COMPANY has been 


equipment. 


The greater portion of the 4000-barrel crude re 
quirements of the refinery is produced locally by the 
company, and as soon as it is practical the crude is 
brought direct to the plant from the field, thus elimi 
nating expensive storage and handling facilities 
However, this practice is conducive to relatively high 
percentages of b. s. & w. in the crude, which mus! 
be settled out before actual processing at high tet 
perature. This is accomplished by means of prt 
heating the fresh crude in a series of Cloverleaf coils 


Fractionating equipment in connection with 
crude topping unit and pressure distillate 
re-run stills. 
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Modern 
in Bristow 


By GEORGE REID 
Associate Editor 


placed in the uppermost section of the skimming unit 
fractionating column where the oil is preheated to 
about 200° F. 


From this point the crude passes into one end of 
an eight by 24 foot horizontal settling drum (for- 
merly having seen years of service as a shell still) 
where the settling time is sufficient to let the foreign 
materials drop out of the oil. Clean crude is drawn 
continuously from the front and top of the drum, and 
b. s. & w. is continuously removed from the front 
and bottom of the settler. 

The crude is then further preheated through coun- 
ter-flow through a series of exchangers, absorbing 
heat from the residum leaving the base of the sepa- 
rator column. The temperature is raised to about 
350° F. before it enters the pipe still. This Winkler- 
Koch distillation unit consists of 124 tubes 3% 
inches I. D. and 22 feet long, arranged in two con- 
vection banks and one roof bank. As the oil leaves 
the roof tubes it has been heated to about 520° F. and 
at this temperature it enters the bottom of the large 
fractionating column. 

The column was designed by the same engineering 
concern, and is six feet in diameter by 75 feet high. 
It contains 1% bubble decks and two blank decks, 
one of which is approximately half way up the height 
of the tower from which point a kerosene side stream 
or gas oil is removed ; the other blank deck being just 
below the top three bubble trays where a side stream 
of gasoline is removed. Former design called for 


By means of this conveyor coke dropping from 
the reaction chamber is loaded directly into 
cars for shipment. 
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removal of a kerosene side stream into a flashing or 
stripper tower, and withdrawal of residuum through 
a similar flash tower, flashing both with super- 
heated steam, and returning flashed vapors to the 
original column. Under the present practice the 
upper auxiliary tower or side stream produces a 
stream of 437 e. p. naphtha, and a 375 e. p. gasoline 
stream is taken off over head. Gas oil may be re- 
moved from the lower withdrawal equipment, and 
fuel oil is taken from the bottom. Condensed 375 
e. p. gasoline is taken from a large water separator 
device and returned over the top of the column as a 
means of temperature control. This control is also 
aided by passing the incoming crude through the 
coils in the top of the tower. Residue is pumped 
from the tower by liquid level control into raw oil 
tanks for the Dubbs unit. 

This change in design and in the number and type 
of products fractionated through the large bubble 
column is an example of the flexibility of modern 
rectifying equipment. With slight mechanical 
changes the operation of the tower may at any time 
be converted back to the original system or to meet 
some other requirements. The two grades of gaso- 
line produced in this operation are given sodium 
plumbite treatment in a continuous treating system 
to meet Doctor and corrosion specifications. 


CRACKING OPERATION 
The Dubbs cracking unit is equipped with a 10 by 
40 foot reaction chamber and late type modified Al- 
corn radiant heat furnace. Several changes in de- 
sign were effected in this furnace and its operation. 
Special alloy beams have been installed to support 


the radiant shield getting the weight off of the tubes, 


the arch was removed, the number of tubes was re- 
These 


duced to 64 and the flow of oil was reversed. 





Compression gasoline recovery plant and gas washing equipment 


changes and other details were worked out by Dubbs 
Alcorn and Wilcox engineers, due to the new design 


of the furnace. The unit is operated in three days 


cycle running non-residuum. At present the produc- 
tion of topped crude is in excess of the capacity of 
the single Dubbs unit, and the company is consider- 
ing the installation of additional cracking equipment, 


Through the use of equipment designed for direct 
loading of coke into cars the coke production is 
handled but once at this plant. A spur track was 
built close to the reaction chamber from the nearby 
railroad. A conveyor with a hopper large enough 
to fit under the reaction chamber, is employed to 
dump the coke directly into the cars. As the 4300- 
foot cable is pulled from the chamber by means of 
a steam hoist, the electrically operated conveyor re- 
moves the falling coke, free of nuts, bolts, dirt and 
other foreign matter, spilling it into the cars. It is 
estimated that this conveyor has reduced the cost 
of handling coke about one dollar per ton, and as 
seven to eight hundred tons are handled monthly 
and sold on contract to a large industrial concern, 
there is real economy effected in this method of 
handling the product. 


Pressure distillate from the cracking operation is 
taken to the treating department and treated with 
four pounds of 66° Be. acid per barrel and neutral- 
ized with 17° Be. caustic in a continuous system. 
The distillate is then taken to rerun stills. This sys- 
tem consists of two 12 by 30 foot shell stills equipped 
with bubble towers. Incoming 50 gravity pressure 
distillate is charged through Cloverleaf sections 
placed in the tops of the two bubble towers. After 
this preheating it enters the shell stills. Through 
the addition of a new stripper tower in connection 
with the second bubble tower, the rerun system is 
producing a fraction of stripped furnace oil of about 

34 gravity. The bottoms 
are marketed as 28/30 
gravity fuel oil. Overhead 
stream from the fraction- 
ating equipment is a prem- 
ium grade 400 end _pomt 
anti-knock motor fuel and 
marketed as such. A side 
stream of 425 end _ point 
gasoline is removed which 
is blended with the straight 
run gasoline. 

Cracked gasoline from 
the rerun operation is given 
Doctor treatment in a con 
tinuous system. The 
straight run gasolines ait 
given similar | treatment. 
Two complete continuous 


(Continued on page 122) 
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Rio Grande Los Angeles Plant 





Hot Vapors Redistill Treated 
Pressure Distillates 


By BRAD MILLS 
Staff Representative 


pleted and placed in operation two high pressure 
cracking units at its Vinvale refinery, near Los 
Angeles, to be operated in conjunction with older 


I August, 1929, Rio Grande Oil Company com- 


straight-run units; and the success of the installation 
has been so outstanding that records established during 
the period prove the wisdom of following up straight- 
tun methods with a suitable cracking process. Regarded 
as one of the most modern cracking units yet built and 
incorporating many interesting features, the plant has 
overcome several operating problems which handicapped 
farlier attempts at cracking heavier California frac- 
tions. The methods employed in treating gasoline and 
recycling oil were perfected only after a long series of 
*xperiments, each adding to the efficiency and lower 
‘ost of operation of the plant. Local conditions-and 
nature of the product run necessitated the inauguration 


4 


of practices which probably will be adopted as standard 
in the future. 

Development of a re-run process which permits the 
cracking units to make a finished motor fuel is an 
interesting achievement, and it was largely at this plant 
that the practice was perfected. By utilizing waste heat 
through the installation of heat exchangers and continu- 
ous acid treaters, the necessity of re-running the pres- 
sure distillate or synthetic gasoline in outside equip- 
ment is eliminated. Early practice was to use condenser 
boxes and rundown tanks, agitators and stills to obtain 
a finished gasoline. This was an expensive process and 
retarded development of cracking processes in Cali- 
fornia. 

The re-running process within the cracking units to 
make a finished product has reduced the treating cost 
materially and has completely eliminated the treating 
losses. The gasoline recovery was formerly from 75 
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to 80 per cent, while the present 
recovery is actually better than 
100 per cent above the Hempel 
column test. There is no actual 
gain in the process, the higher 
final recovery indicating the falli- 
bility of the Hempel column test. 
The final determination does 
prove an almost complete recoy- 
ery, however, and the elimination 
of treating losses. Formerly the 
cost of treating varied from one 
to two and one-half cents per gal- 
lon. Company engineers and the 
manufacturers shared honors in 
perfection of the re-run and treat- 
ing process, which was something 
new to California. 


The plant is now operating on 
Santa Fe Springs, Long Beach 
and Elwood crudes, the gravity 
ranging from 28 to 38 degrees. It 
is located about midway between 
the two great fields of the Los 
Angeles basin. 

By way of explanation, it might 
be well to touch lightly upon the 
older straight-run equipment, its 
method of operation and its con- 
nection with the cracking process. 
The original plant was built in 
1922 and is now handling above 
12,000 barrels of crude. The flow 
chart is similar to that accepted 
as best at the time of construc 
tion. Large reciprocating pumps 
send the crude to the heat ex- 
changers, which are used to coun- 
terflow the fuel oil returning to 
storage. It is then pumped to the 
flash chamber where a portion of 
the gasoline is flashed off. From 
this point it is taken successively 
through the five large stills, the 
vapors being drawn off from each 
in the conventional manner. The 
fuel oil goes to storage and the 
gasoline to rundown tanks ani 
continuous treaters. 

Completion a year ago of the 
two cracking units radicall) 
changed the company’s refiner) 
operations and made possible the 
recovery: of a greater percentagt 
of gasoline from the original 


Top of cracking unit 
fractionating column 
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Wm. Murray b Roe: 2 
Refinery Superintendent, 
Los Angeles plant 


crude runs. The two Jenkins units each have a capa- 
city of about 2500 barrels and are operating at about 
their normal rating. 


CHARGING STOCK BLENDED 


Three 10,000-barrel charging tanks are being used 
in connection with the cracking units, one being used 
for fuel oil, into which is pumped the recycle oil. The 
cracking units are now operating on a mixture of 40 
per cent fuel oil and 60 per cent recycle oil, this charg- 
ing stock remaining constant by pumping the recycle 
oil into the bottom of the fuel oil tank. The percentage 
of each required to make the best charging stock was 
determined after a long series of experiments. The 
first runs consisted of about 35 per cent of recycle oil 
and 65 per cent of fuel oil, but constant tests revealed 
this mixture to be out of balance. The first increase 
in the quantity of recycle oil indicated a higher per- 
centage was necessary. 


Aside from several devices perfected at the plant and 
intended to meet local conditions, the flow chart of the 





















A Gulf Publishing Company Publication 


DowNEY 
General Superintendent of 
Refineries 


Skimming and cracking departments 
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W. T. CHRISTMAN 
Superintendent of Pressure 
Stills, Los Angeles Plant 


cracking units is not radically different from the latest 
type of these units now being built in California. The 
charging stock enters the heat exchangers, going to the 
top of the reflux tower and counter-flowing the vapors 
as it drops downward in the tower. From the bottom 
of the reflux tower it is taken to the still, thence through 
the tubes of the still by mechanical means, a 75-horse- 
power motor being used for this purpose. 

Vapors leave the stills through a goose-neck and 
enter the bottom of the reflux tower, the temperature 
being controlled by a trim coil, through which cold oil 
is circulated to hold the outgoing temperatures of 
vapors to that desired by the operators. The vapors 
are then released from a pressure of 200 pounds to 
about 30 pounds and the oil condensed. This product is 
the pressure distillate or synthetic gasoline which for- 
merly was treated in outside plants. 

The pressure distillate is taken to the treating plant 
and treated with sulphuric acid and doctor solution and 
then returned to the Jenkins units and rerun, the heat 
for vaporizing the gasoline from the pressure distillate 
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Loading and 
Shipping Department 


being taken from the outgoing vapors of the unit. This 


results in a finished product within the cracking units. 
No water is used in treating the gascline. By having 
the contactors and settlers of ample capacity, water is 
not required. 

DISTILLATE SCRUBBED 

Three scrubbers are used in passing the pressure 
distillate to the rundown tanks. A weak solution of 
caustic soda is used, removing all hydrogen sulphide 
and making the product easier to treat, besides reduc- 
ing the quantity of chemicals used. The addition of 
these scrubbers has been reflected in subsequent ease 
of operation during the re-run process. 

Corrosion has been eliminated through the use of 
lime in the charging stock, about .28 pound of lime 
now being used per barrel. Rapid motion of the charg- 
ing stock keeps the lime in suspension within the sys- 
tem and gives a uniform mixture with little settling out. 

The pumping equipment is ample for almost any 
emergency, the standby arrangement being roughly 


Laboratory and plant office 
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equivalent to that in regular use. A three-stage Inger- 
soll-Rand centrifugal pump is used for the main feed, 
a large steam driven turbine pump of the same dimen- 
sions being used for a standby. Two nine by 5% by 10 
duplex pumps handle the pressure distillate after it has 
been treated, re-running it through the system, one 
of these pumps being used for emergency. The recycle 
oil pumps include two, nine by 51%4 by 10 duplexes, one 
being used as a standby. Two 14 by six by 12 centrifu- 
gal trim pumps have been installed, one being electrical- 
ly driven and the other steam driven, either one being 
used as a standby. Three 4% by 1% by eight lime 
pumps are being used, only two of which operate at 
one time. 
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Chicago Plant Employs 
Latest Scientific Practices 


Oil & Refining Company completed and placed 
in operation this summer is of the skimming and 
cracking type, with gasoline as the major product; 
furnace oil and coke constitute the lesser 


To East Chicago, Indiana, refinery of Empire 


kerosene, 
products. 


The crude oil distillation facilities consist of two 
Badger units of the double flash type, having a rated 
capacity of 9000 barrels each. The plant is operating, 
however, at a charging rate of 15,000 barrels. Crude 
from any of six 80,000-barrel oil receiving tanks is 
charged through a series of exchangers where it is pre- 
heated to about 300°F. absorbing heat from residuum 
and overhead and side streams from the fractionating 
columns. Tube still temperature is sufficient to heat the 
crude to about 550°F. at which temperature it enters 
the first tower. 


A light stream of gasoline is removed overhead from 
this first column and the partially denuded crude then 
passes into a second fractionation-separator column 
from which a second gasoline stream is removed over- 
head and side streams of kerosene and furnace oil, 
with residuum collecting in the base of the columm for 
removal through exchangers and coolers and cracking 
unit charging stock storage tanks. 
This method of operation was 
outlined in a recent issue of The 
Empire. 

Six Doherty cracking units of 
latest design are employed for 
cracking the topped crude from 
the skimming plant operation. 
Bottoms from the skimming op- 
eration, however, are also avail- 
able for sale as fuel oil. The line 
from the topping or skimming 
plant to the four 55,000-barrel 
storage tanks is equipped with a 
flow meter which is located in 
the fuel oil pump house. This is 
a separate building centrally lo- 
cated between the pressure still 
charging stock tanks and the fuel 
oil tanks. At the pressure still 
charging stock tanks a uniform 
blend of recycle gas oil is main- 








tained by continuously pumping this product into the 
tanks, the amount being controlled by a Foxboro flow 
controller. This process is so arranged that when the 
charging stock tank is full it will contain the proper 
percentages of raw oil and recycle gas oil thoroughly 
blended in the charging tank. 

Charging stock is transferred to a surge tank in the 
pressure still department and pumps taking suction 
on this tank charge the cracking units direct. Pressure 
benzine or pressure distillate and residue is made in this 
process, as well as the usual small amount of coke. 
Pressure distillate is handled through the continuous 
acid treating plant, and then charged to a Badger rerun 
unit with rated capacity of 12,000 barrels daily. This 
unit is much like the crude distillation facilities with the 
exception that but one fractionating column is em- 
ployed. Gasoline and furnace oil are derived overhead 
and from the side of this column with the residue from 
this operation being recycle gas oil, which is blended 
back into the fuel oil and recycled through the cracking 
units. 

From the receiving house the various overhead prod- 
ucts are carried to the 35 2500-barrel run-down tanks 
through cast iron flow lines—cast iron being used be- 
cause of its high resistance to corrosion. Gasoline and 
other products are handled through the light oil pump 
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Chemical treating department is shown in the center, with the acid 

recovery plant at the right of the picture. Light oil pump house 

and loading tanks are shown in the background. To the left are 
the pressure distillate re-run unit run-down tanks. 
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house. This pump house is of late modern design and 
construction, as is each department of the plant. It is 
provided with two rows of motor operated centrifugal 
pumps, and the various manifolds in the two wings. 
The centrifugal pumps are located below the bottom 
line of any tank in the refinery, insuring a flooded suc- 
tion. The pumps and manifolds are so arranged that 
one-half of the pump house handles the unfinished 
products from the stills to the agitators and the other 





In the background is the crack- 
ing department of Empire Oil & 
Gas Company’s East, Chicago, 
Ind. plant, using Doherty units. 
Topping and rerun department 
run-down tanks in the center. 


half handles the treated oils from the agitators to the 
storage tanks and ultimately to the loading rack. 


Gasoline, kerosene, and other products are treated 
in a battery of 3000-barrel batch recirculating type 
agitators. Serving the agitators is a main treating plant 
pump house containing three 14-inch recirculating 
pumps, two centrifugal water pumps, three centrifugal 
caustic pumps, and a high and low pressure air com- 
pressor, all of which equipment is electrically operated 
by remote control. Liquid caustic for chemical treat- 
ment and neutralization work is received at the refinery 
in liquid form and in tank car shipments, thus eliminat- 
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ing the usual troublesome caustic “melting” equipment 
found at many refineries. A litharge recovery plant is 
installed which through the recovery of chemicals 
effects a saving in treating costs. 

The refinery site covers 377 acres and is exactly one 
mile long. The plant is so laid out as to take every ad- 
vantage of topography of the location and the equip- 
ment is built so that the least amount of transferring 
of products is necessary. Provisions are made for fur- 


Topping and pressure distillate 
re-run units are shown at the 
right. At the left center is the 
warehouse. In the left back 
ground is shown the 55,000 bar- 
rel residum storage tanks. 





ther expansion both of present facilities, and of new 
and different types of facilities as well. 


The Chicago plant is a picture of modern refinery 
equipment, design, and practices. Every piece of equip- 
ment and individual detail has been selected with a view 
to the erection of a refinery embodying the latest scien- 
tific principles, and operating with the highest possible 
efficiency. This installation is the eighth of the Cities 
Service refineries, others being located at Cushing, Ok- 
mulgee and Ponca City in Oklahoma, Gainesville, 
Texas; East Braintree, Massassachusetts; Pettys 
Island, New Jersey, and Titusville, Pennsylvania. 
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EDITORIALS 


HERE is evidently a tendency to weigh the pe- 

troleum industry as a unit not related to the whole 

economic structure. While it may result from 

the necessity of a set of men paying close attention to 

the circle of their endeavor, still it has its pitfalls and 

to some extent may be responsible for the hoisting of 
distress signals. 


It is not possible for one industry to remain pros- 
perous when all others are not prosperous. No indus- 
try can free itself of other industries. Neither can the 
course of an industry be charted without charting the 
trend of industry as a whole. 


The sorry state of the gasoline market in the past 
summer gave evidence of resulting from a scale of re- 
finery operation based on the opinion that gasoline 
consumption would show a gain over 1929. The stu- 
dents of gasoline consumption had his figures for sev- 
eral years past. From them he could plot a curve 
showing the average yearly gain in gasoline consump- 
tion. 


But gasoline, to have maintained its average climb in 
1930, would have had to pull away from the composite 
curve of all other commodity movements. When the 
registration of new automobiles for the first half of 
1930 showed a drop of 32 per cent in Oklahoma, it had 
a depressing effect on gasoline consumption. The auto- 
mobile is but one of several hundred items whose trend 
pulled downward on the gasoline curve. 


It is time for the petroleum industry to cease the 
practice of diagnosing its ills and then making its de- 
cisions. Its conditions should be studied. After that 
the telescope should be turned upon the whole of 
American business. Whatever the status of petroleum 
it must flow in the current of common business. 
Even when the current of all business is unfavorable, 
petroleum will fare better in the common course than it 
would if steered against the current. 


tail seller of the product. As the wave of integra- 
tion swells it is well for the refiner to remember 
that the tendency of retail selling costs is downward. 


S TEADILY the maker of gasoline becomes the re- 


While gasoline may not equal the status of some 
other commodities for which the consumer pays three 
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times the manufacturing cost, still the cost of a gallon 
of gasoline at a refinery is small compared with the 


price at a service station. 


Retail prices are being lowered by reductions in dis- 
tribution costs. The refiner who makes and sells at re- 
tail must bend his efforts at reducing distribution 


charges. 


ERGERS still come to a close while others 
reach the rumor mill. They bring their 

wrinkles to the brow as well as head shaking, 
which implies that men can not fathom the mystery of 


the merger. 


There is no mystery about mergers. On the con- 


trary they are inevitable. 


For several years the petroleum industry has been 
adding assets in both raw and finished products. These 
have become a burden. Now the assets are passing 
from concerns whose finances can not uphold the bur- 
den to the concerns whose finances are sufficient to 


carry the products until sales will be profitable. 


Numerous oil concerns with satisfactory cash 
amounts and exceptional physical assets will be drawn 
While the cash total looks huge it still 


is not sufficient to pay the costs of carrying the exces- 


into mergers. 


sive materials until the day of profit arrives. 


RULING by the Attorney General’s Department 
that gasoline extracted from natural gas in Texas 
is subject to gross production tax of two per 

cent has led to efforts on the part of the state to collect 
$2,500,000 back taxes. 
amount to approximately $350,000 annually. The gross 


This source of income will 


production tax on oil was first imposed in 1907, the 
In 1919 the 
rate was increased to one and one-half per cent. In 
1923 the present law was enacted. There has been a 


rate then being one-half of one per cent. 


great increase in the production of natural gasoline 
since 1916, the earliest date for which statistics were 
examined to discern the amount of taxes due the state. 
No suggested steps in the recovery of this delinquent 
tax has been mentioned but it is presumed that the task 
will fall to the attorney general and the state comp- 
troller. Value of the gasoline for determining the tax 
will most likely be taken as the average market value 
during the quarter preceding the date of payment as 
and when produced. 
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Fuel Consumption in 
Refineries 


By JOHN S. BLAIR 
Mechanical Engineer, Producers & Refiners Corporation 


ing considerable attention from the refiners of the 
United States. 

That this consideration has not been given long ago 
is due to the comparative cheapness of most refinery 
fuels as well as to the fact that the industry has been 
confining most of its efforts to a reduction of operat- 
ing losses in the various processes in use. 

Neither was the competition in the sale of manu- 
factured products so pronounced as has prevailed for 
the past few years, but the refiner’s operating margin 
has and is steadily decreasing. 

Today, the refiner who is not taking advantage of 
the more recent methods of operating practice with 
efficient equipment under laboratory control, and who 
is neglecting any opportunity to reduce his losses is 
doing business under a serious handicap. 

In the Mid-Continent, natural gas, stripped gases 
from topping stills and cracked gases from pressure 
processes, fuel oil, petro- 
leum coke, acid sludge and 


‘| NHE subject of efficient use of fuel is now receiv- 


pressure still residuum 
constitute the more im- 
portant fuels, although 


coal, bagasse and _ slab- 
wood are fuels in some 
sections. 

The ordinary shell still 
as usually set, is a notori- 
ous waster of fuel. The 
furnaces are too long for 
their width and height, re- 
sulting in extremely high 
gas velocities and incom- 
plete combustion. A fuel 
consumption representing 
irom three to six per cent 
of the throughput is com- 
mon on this still. At 15 
cents per 1,000,000 B.t.u., 
areduction from six per 
cent to three per cent of 
fuel per barrel of Mid- 
Continent crude topped 
ina shell still represents 
4saving of from 12 to 15 


See 








Canfield Oil Company’s power house, 
Corapolis plant 


mills per barrel charged. Ordinary boiler practice of 
workable dampers and tight settings will effect such 
savings even with a high excess of air, provided the 
air is supplied at the proper places. 

Modern pipe stills for topping crude and re-running 
pressure distillate will show a fuel consumption of less 
than 1% per cent of the charge. This is. due entirely 
to the fact that provision is made for plenty of furnace 
volume for complete combustion of the fuel, proper air 
application and utilizing a portion of the radiant heat. 

Pressure still operation at high temperatures gives 
further opportunity for economy through the use of 
recirculated furnace gases, preheated combustion air, 
and economizers. 

The large quantities of steam required in refining 
operations necessitates burning a great amount of fuel, 
but because in many instances the cost of the steam 
used in different departments is merely an arbitrary 
figure set up from more or less assumed data, or neg- 
lected altogether, there 
has been little incentive 
for generating steam eco- 
nomically. 


OLD TYPE BOILER 
SETTING 

Except in the larger 
plants, boiler room equip- 
ment generally is of an 
antique if not obsolete na- 
ture. That nearly half the 
plant fuel is consumed in 
the boiler house should 
stimulate efforts to burn 
this fuel as advantageous- 
ly as possible. 

No end of return tubu- 
lar boilers are being set 
according to the old ap- 
proved Hartford setting 
without regard for the 
type of fuel to be burned, 
and in nearly all cases set 
too low. Water tube boil- 
ers are better in this re- 
spect since their design- 
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ers have come in contact with the demand for higher 
settings. 

Here, as with the stills, there are leaky settings ad- 
mitting large quantities of air at wrong places and in 
most instances providing a great amount of excess air. 
The fact that an efficient furnace consumes all the fuel 
with a minimum of excess air is apparently ignored. 

As a usual thing, instruments are rare in a refinery 
boiler house. There is no way of knowing how much 
fuel is being burned, how much water is being fed, 
how much steam is being produced, the temperature of 
the flue gases is not considered, no indication of draft 
conditions is present and even the temperature of the 
feed-water is unknown in many cases. 

These things are vital. After a setting is made tight 
there should be some means of determining the chem- 
ical nature of the flue gases. Then the dampers can be 
set to maintain a good condition, but a damper is essen- 
tial for regulating the damper opening according to 
the indications of the flue gas analysis. No cost figures 
can be determined unless means are provided for meas- 
uring the water, fuel and steam. 

When it becomes apparent that an increase of 10 
degrees in the temperature of the feed water will effect 
approximately a one per cent saving in fuel, the need 
for feed water temperature is obvious. 

Superheaters are fuel savers besides providing higher 
temperature steam for process work, reducing condensa- 
tion losses and maintenance due to injury to machinery 
from accumulated condensation in the mains: 

Fuel losses are more easily checked and remedied 
than evaporation losses. Under present day conditions 
in the industry, the refiner is compelled to cut his costs 
at every corner and there is no question but what a 
study of the fuel consumption in any plant will reveal 
the possibility of substantial savings. 

In plants where gas is the major fuel, the piping 
system should be so arranged that all the gas produced 
in the plant can be burned before purchased gas is ad- 
mitted to the system. In this way the cost of purchased 
fuel is reduced materially. 

Gases from gas and vapor recovery plants and from 
pressure stills are high in heat value and will give high 
furnace temperatures when properly burned. Consid- 
erably more air is required for the combustion of these 
gases because of the presence of gases heavier than 
methane. For this reason, additional openings provided 
with adjustable doors are required in the furnace front. 

Gaseous fuels lend themselves admirably to control 
at the burners by means of regulating valves operated 
by the steam pressure in the main header. Automatic 
damper controls used in connection with the gas con- 
trol offer a splendid method for automatically main- 
taining the steam pressure at a-given point. 

In the event the gas controller is used without the 
damper controllers it is necessary to keep closer watch 
of load conditions. Otherwise a sudden increase in 


steam demand will result in a lowering of pressure 
which is compensated for by the automatic gas valve 
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admitting more gas to the burners. The increase in 
volume of the furnace gases must be taken care of by 
the stack damper or incomplete combustion and dense 
smoking will result with a possibility of a backfire. 

Fuel oil is a standard for refineries, especially during 
depressions of the fuel oil market when a comparison 
with other fuels on a B.t.u. basis will indicate whether 
it is more economical to burn or market the product. 

This fuel varies greatly in its characteristics at differ- 
ent plants; slop oils, still residuums and other waste oils 
not readily saleable as fuels, often are utilized. The 
B.t.u. value of many of these waste oils is quite high, 

Furnaces which will handle gas efficiently are equally 
efficient on the usual grades of fuel oil, changes in the 
air supply usually being necessary. 

Whether burning fuel oil or not, it is useful to de- 
termine the relation in B.t.u. values of the fuel used 
to an average grade of fuel oil so that cubic feet of gas, 
tons of coal or coke, etc., may readily be converted to 
an equivalent amount of fuel oil in barrels. In this way, 
the per cent of fuel burned based on the still through- 
put is easily computed. 

Coal presents no unusual conditions in refinery prac- 
tice. It is usually burned on stoker grates and the same 
principles apply to its efficient combustion under still; 
as are recognized in any industrial process. 

The burning of acid sludge containing varying 
amounts of moisture and foreign solids such as wood, 
wire, bolts, etc. has been receiving considerable atten- 
tion and a few methods of utilizing its extremely high 
heat value have proved successful. 

Naturally, the sulphurous gases have a detrimental 
effect on the equipment and the high furnace tempera- 
tures make maintenance of refractories rather expensive. 

Pulverized petroleum coke is being burned success- 
fully in a few plants, especially under boilers. This 
coke presents some aspects essentially different from 
pulverized coal. Although the coke does not vary 
greatly in chemical composition, there is to be founda 
wide variance in the burning qualities of two cokes. 
This is due to some minor’ differences in operation of 
the cracking equipment. Some coke may be more thor- 
oughly saturated with oil, giving trouble ‘in some types 
of pulverizers, however, it has been proved definitely 
that ordinary still-run coke can be handled economr- 
cally without drying and with a minimum of mainte- 
nance on equipment. 

Tarry residuums from pressure stills have never beet 
successfully burned in quantities approaching the actual 
make per day although considerable research is being 
carried*on by some manufacturers. 

The principal trouble concerns the low temperature 
at which the volatile portions of the tar become ignited. 
Under these circumstances it has been impossible to 
maintain sufficient temperature to consume the carbon 
Reducing the size of the lumps being fed to the burnef 
and the direct application of an excess of air is giving 
better results and it may be that this by-product ca! 
be burned economically at least under boilers. 
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Outside view of drum type sulphuric acid concentrator, showing close- 
up view of pressure separator 


The Sulphuric Acid Cycle 


By PETER 8S. GILCHRIST 
President, Chemical Construction Company, and Associates 


ations in a cyclic process, which may be divided 
into the following stages: 

(1) Treatment of the oil with strong sulphuric 
acid, with production of acid sludge as by-product. 

(2) Separation of the acid sludge to recover oil 
products and a weak separated sulphuric acid. 

(3) Concentration of weak separated sulphuric 
acid to strong sulphuric acid, for re-use. 

The acid lost in this cycle must be replaced with 
fresh strong acid, either purchased or manufactured 
by the refinery. When manufactured by the refin- 
ty, the new strong acid is preferably made in a 
contact system plant by fortifying the restored sul- 
Phuric acid with sulphuric acid anhydride (SOs) and 
thereby reducing the excess free water content of 
the strong acid. 


G soos in a acid is utilized in oil refinery oper- 


Treatment of the oil is primarily a refining prob- 
lm and the oil industry has developed suitable 
¢quipment and methods as required for the different 
oils handled. The reclaiming of the acid sludge and 
the manufacture of additional fresh strong acid on 
a1 economical basis has been a problem at oil re- 
finerics, frequently neglected in favor of matters 


more directly related to the refining industry. This 
portion of the cycle has received careful study dur- 
ing recent years and a large number of sludge acid 
separating and concentrating plants and also plants 
for the manufacture of strong sulphuric acid by the 
new contact system have been installed. In general 
these plants comprise the following processes: 


(A)—SEPARATION OF ACID SLUDGE 


The proper method of separation is determined by 
the character of the sludge. A sludge resulting from 
the treatment of oils very high in aromatic or unsat- 
urated compounds requires pressure separation. 
This is a continuous process in which sludge and 
water in the proper proportions are pumped into a 
cylindrical container, lined with lead and acid proof 
masonry. Live steam at 50 to 100 pounds pressure 
is introduced and acid oil and separated acid are 
removed continuously. The separated acid is at the 
high strength of 40° to 49° Be.; thereby reducing the 
cost of subsequent concentration. 

This method is not applicable to heavy sludges or 
sludges low in sulphonates. The open tank system 
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is necessary to obtain proper separation with sludges 
of this character and the separated acid produced is 
of 33° to 39° Be. strength. 

The latest development in sludge acid recovery is 
the heat treatment under pressure of certain sepa- 
rated acids after the acid oil and tar have been re- 
moved. This process takes the acid immediately 
after it is drawn from the open tank or low pressure 
separators, and forces it through an apparatus much 
like the pressure separator where steam coils and 
direct steam at a pressure of 150 pounds bring the 
acid to a temperature of 350° to 360° F., thereby 
breaking down practically all the hydrocarbon com- 
pounds present in the separated acid. A concentrat- 
ing yield of 94 per cent or better can be obtained 
from an acid so treated and all offensive odors are 
destroyed. 

(B)—CONCENTRATION OF SEPARATED ACID 

It is necessary to accomplish concentration at the 
lowest possible temperature because the acid is con- 
taminated with carbonaceous materials which, in the 
presence of heat and strong acid, quickly cause the 
break-down of the acid, with the formation of SO: 
(sulphur dioxide). In the drum method the concen- 
tration is performed well below the normal boiling 
temperature of the acid. If it is necessary to con- 
centrate the separated acid only to a low strength 
such as 60° to 62° Be., for use in connection with a 
contact acid plant as described below, still lower tem- 
peratures are possible, resulting in even less decom- 
position of the acid, higher yields and lower concen- 
tration costs. Furthermore, it has been found nec- 
essary to concentrate separated sludge acid in two 
stages in order to. eliminate foaming. This is auto- 
matically provided for in the drum system which 
makes it possible to remove most of the impurities 
in the first stage (rear chamber), partly by volatiliza- 


Sulphur burning units 
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tion and partly by oxidation so that a comparatively 
clean acid remains for higher concentration in the 
second stage (front chamber), which accounts for 
the high recovery obtained in this system. 


(C)—MANUFACTURE OF ACID 

Sulphuric acid of the high strengths now required 
by refineries can only be economically made by the 
contact system. Formerly this system required the 
use of platinum as the catalytic agent with attendant 
difficulties and expenses that confined contact plants 
to only the largest refineries. 

The use of Vanadium Contact Mass with a special 
converter system, and the spray sulphur burner, has 
simplified the contact system and today the first cost 
of a plant is considerably less than ever before. The 
operations are so simple that only one operator is 
needed per shift, in addition to one helper for bring- 
ing in sulphur. The yields are higher than have been 
customary previously in contact plant operation. 
Acid of any desired strength can be manufactured on 
a really economical basis. 

Except in small refineries requiring less than 15 
tons per day of fresh acid, it is ordinarily more 
economical to manufacture the acid in a modern 
contact system plant than to purchase it. 

Another advantage of having a contact system 
operated in the refinery itself is that the separated 
acid need only be concentrated to a much lower 
strength in order to produce any desired strength 
of the total acid by fortifying with dry SOs in a con- 
tact plant, instead of by mixing with purchased acid, 
which must contain a considerable quantity of water, 
as is shown in the following table in which a cyclic 
efficiency of 66-2/3 per cent is assumed: 





TABLE A 
Case I. 


Refinery requirements—30 tons per day, 93 per cent—H,SO, 
Restored acid available—20 tons per day, “93 per cent—Equivalent” 
Fortify with A B D 


93% 98% 104%4% So, 
Source Purchased Purchased Purchased Con. Plant 
Actual tons fortifying acid 
EE. 6" bikc0-Wbaeie 3 10.00 9.49 8.90 7.59 
Actual tons restored acid 
OS eee ree 20.00 20.51 21.10 22.41 
Strength of restored acid z 
0 ERR ere 93.0% 99.7% 88.2% 83.0% 
Case II. 


Refinery requirements—30 tons per day, 98 per cent—H,SO, 
Restored acid available—20 tons per day, “98 per cent—Equivalent” 


Fortify with A B C D 
8% 104%4% 109% so, 
Source Purchased Purchased Purchased Con. Plant 
Actual tons fortifying acid 
NS FEE 10.0 9.38 8.99 7.99 
Actual tons restored acid 
EER eA ree 20.0 20.62 21.01 22.01 


Strength of restored acid 
at er ronan 98.0% 95.1% 93.3% 89.1% 


a 


As separated acid cannot be satisfactorily concen- 
trated to a strength of either 98.0 per cent or 95. 
per cent, it is impossible to operate according t0 
either Case H-A or H-B. Even consistent concen 
tration to a strength of 93.3 per cent (Case II-C) 
very difficult, so fortification of concentrated tt 
stored acid with purchased acid to an average 
strength of 98 per cent is practically impossible ut 
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less an excessive ratio of purchased acid is used, 
which means either that the cyclic efficiency is less 
than 66-2/3 per cent or that the quantity of acid in 
the cycle is continually increased, either of which 
proceedings is economically undesirable. 

(Note: In actual practice a small amount of water 
will enter the contact acid plant from the moisture in 
the air used in combustion of the sulphur, so that the 
required strength of the restored acid to be fortified in 
the contact plant will be slightly above the theoretical 
figures shown for Cases I-D and II-D.) 

The savings in the cost of restoring acid possible 
by concentrating to a lower strength and fortifying 
in a contact plant can be developed from considera- 
tion of the relative amounts of water to be removed 
in the concentration. This also varies with the origi- 
nal strength of the separated acid and in Table B 
is shown the quantity of water removed from vari- 
ous strengths of separated acid to produce the quan- 
tities and strengths of restored acid required by the 
various cases in Table A. To simplify the compari- 
son, a constant concentration yield of 100 per cent 
has been assumed; actually the yield would not be 
over 95 per cent in the most favorable cases and 
would decrease as the strength of the restored acid 
increases, resulting in even greater savings when 
concentrating to the lower strengths. 





TABLE B 
Case I. 

Tons water evaporated to make 20 tons acid “93 per cent—equi- 
valent.”’ 
= A B e D 

Made as 93% 90.7% 88.2% 83.0% 
Made from 32° Be. (37% 
eer cent HSO,) ...... 29.92 29.41 28.82 27.51 
Made from 34° Be. (46 per 
cat HSO,) .. Sees 26.51 26.00 25.41 24.10 
Made from 41.4° Be. (50 
ge cent H,SO,) ....:.. 17.20 16.69 16.10 14.79 

Case II. 

Tons water evaporated to make 20 tons acid “98 per ee: 
Made as 93.3% 89.1% 
Made from 32° Be (37% per cent H.SO,) .... 31.59 30.59 
Made from 34° Be. (40 per cent H,SO,) .... 27.99 26.99 

RE 18.19 17.19 


Made from 41.4° Be. (50 per cent H,SO, 








As direct concentrating costs, such as fuel, power, 
etc. are practically proportional to the water evapo- 
rated, it is obvious that these costs per ton “93 per 


cent, equivalent” would average about 12% per cent 
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less when concentrating to 83 per cent strength than 
addition, repairs and upkeep are considerably less 
and plant capacity is considerably greater when con- 
centrating to the lower strengths, so that, while 
exact figures can not be disclosed, our experience is 
that total costs are about 20 per cent lower when 
concentrating only to 83 per cent strength. 

As restored acid constitutes two-thirds of the total 
acid used in the cycle, it is obvious that the use of a 
contact plant at a refinery results in a reduction in 
acid costs, even if there were no saving in the cost 
of the fresh acid manufactured in the contact plant 
compared with the delivered cost of purchased acid. 
Except under very unusual circunistances, there wilh 
be a saving in the fresh acid cost also, so that the re- 
finery with complete acid manufacturing and restor- 
ing plant operates its acid cycle much more econo- 
mically than the refinery which purchases its make- 
up acid. 

One of the most interesting installations of these 
plants was recently placed in operation at a refinery 
of one of the large American oil companies. This 
installation consisted of: Pressure separating units, 
drum type concentrating units, contact sulphuric 
acid plant, acid storage tanks. 


These are all grouped together in one section of 
the refinery yard. The strong sulphuric acid, as 
needed for treating, is pumped to the refinery, after 
which the sludge is returned to the acid plants. 

The sludge then enters the pressure separator 
where the acid is separated from the oil and tar. 
The oil is washed and neutralized and is then suit- 
able for burning as fuel. The separated acid—40° 
to 45° Be. in strength—is then concentrated in a 
drum type unit to the desired strength—60° to 62° 
Be.—after which it is fortified in the contact plant 
and stored with the new acid, as 98 per cent H:SO. 
or at any other suitable strength required for the 
refinery’s use. The concentrators can deliver the 
acid at a strength as high as 66° Be., if desired. The 
exact strength depends on the water balance re- 
quired in the contact plant. 











Three contact sulphuric acid plants recently constructed 


























Production Costs and 


Product Costs 


By R. E. KERFOOT 
Cost Accountant 


its speed and accuracy in mass production, has 

caused all in the industrial world, to think and 
to plan more constructively. Consequently the demand 
for greater production, at no increase in cost, has re- 
sulted in much extensive research by minds that are 
essentially alert and inquisitive. 


r NHE modern trend of business progression, with 


The increased and constantly growing demand for 
refined oil products has brought about, in the iast few 
years, a very high efficiency in the operation of newer 
designed and better constructed equipment, and with 
it, a greater knowledge and better understanding of 
the industry so necessary in our present day life. 

Some manufacturers with a good outlet for their 
finished product, are apparently content to be satisfied 
with “production costs” rather than knowing “product 
costs.” The latter information may, perhaps, not be 
especially necessary, if the product manufactured is not 
highly competitive. This information could easily be 
had, currently and accurately, if anticipated thought 
were given to that feature. 

So it is with some refineries—they may be more or 
less content to know only the “production cost” of the 
plant as a unit, and may not give much thought to ob- 
taining the cost per gallon of each product manu- 
factured. 

In the following data, a situation has been cited 
where two plants, working together, accomplish all that 
one complete plant should do, and which neither could 
do individually, if operating independently. 

Plant “A” refines a particular type of crude oil, pro- 
ducing therefrom: gasoline, kerosene, gas oil, fuel oil. 

All of the gas oil produced is sold to plant “B,” 
where it is further refined, and from which is derived: 
gasoline, gas oil, and fuel oil. All of these products 
are sold to plant “A.” 


BOTH COSTS DEVELOPED 


In the arrangement of the cost finding method, the 
production cost and the product cost are both auto- 
matically developed, and the comparisons over a period 
of time are an interesting guide to future operations. 
This data may also be the basis of an operating budget. 

Application has been made in finding costs for plant 
“A,” of the weighted selling ratio method; for under 


38 


this plan, in fairness to all finished products obtained, 
each is considered a major product thereby eliminating 
the hazardous method of considering everything pro- 
duced, other than gasoline, as by-products. It is true 
that the plant is operated for the production of gaso- 
line, but the type of crude oil used permits the produc- 
tion of other finished oils, which have a very definite 
value in the open market. 

Under this method production expenses, or costs, 
include the value of the crude oil consumed and the 
cost of operation (refinery expenses), the output or 
yield being divided on a basis of the marketable value 
of each product produced. In order that extraordinary 
price changes be given due consideration it is found 
equitable to use the average selling price over a 12- 
month period (applying this price to each product 
finished), to determine its relative value, or proportion, 
of the total production cost. 

In the operation of plant “A” it is found by refer- 
ence to data sheet, that a total of 270,000 barrels of 
crude oil was consumed at a total cost of $347,500.00; 
adding to this amount the total refining expenses of 
$10,750.00, gives the total production cost of $358,- 
250.00, or a total cost per barrel of $1.3268. 

If this total production cost of $358,250.00 was ap- 
plied to each of the individual products obtained on 
the basis of the yield per cents, the cost of the gasoline 
produced would be $71,650.00, or 20 per cent of the 
total, and the cost of fuel oil produced would be $143,- 
300.00. Such results would be entirely fallacious and 
quite without reason, as it would cost only $1.33 per 
barrel to produce gasoline, while the cost in producing 
a barrel of fuel oil would be $1.40, or nearly 50 cents 
per barrel more than the market value. 

Analysis of selling prices of gasoline, over a year's 
period indicates that the average selling price was 
$2.52 per barrel. The prices used are not the current 
market at any given time, but the gross average of all 
gasoline invoiced by this company. That gives 4 
tangible, comprehensive something to work with. Ac 
cordingly then, one finds that the yield of gasoline was 
20 per cent of the crude oil consumed, or a total of 
54,000 barrels. This quantity times the rate of $2.52 
gives a product of $136,080.00. 
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PLANT ‘‘A”—PRODUCTION COSTS—SUMMARY FOR MONTH 
Barrels Average Sell- Cost Factors 
ing Price || Result of Cost Cost 
Per Cent || Previous 12 || Two Pre- Per Amount Per Per 
Quantity | to Total Months vious Cent Barrel Gallon 
Columns 
CONSUMED— xe 
Crude Oil Inventory—Beginning|} 70,000 $ 87,500.00 $1.25 
Crude Oil Purchased 280,000 358,400.00 1.28 
Total 350,000 445,900.00 1.274 
Deduct— 
Crude Oil Inventory—Ending 80,000 98,400.00 1.23 
Total Crude Oil Consumed 270,000 347,500.00 1.287 
Refining Expenses panmememeenes 10,750.00 1.287 
Total Production Cost 358,250.00 || 1.3268 
PRODUCED— 
Gasoline 54,000 20 $2.52 36,080.00 | 33.38 || 119,583.95 || 2.2145 .0517 
Kerosene 40,500 15 1.89 76,545.00 | 18.77 67,243.52 || 1.6603 .0395 
Gas Oil 64,800 24 1.26 81,648.00 20.02 71,721.65 || 1.1068 .0264 
Fuel Oil 108,000 40 1.05 113,400.00 27.83 99,700.98 .9231 .0196 
Loss 2,700 1 Pe MG ee eee Sakae ere Pag & 
Total 270,000 | See Sere ee 407,673.00 | 100.00 |/$358,250.00 
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The same method is applied to kerosene, gas oil and 
fuel oil, and under these calculations the total is $407,- 
673,000. The percentage that each product’s value is 
of this total, is next developed. 


GAS 33 PER CENT OF TOTAL 
Gasoline is 33.38 per cent of that total, and by apply- 
ing this per cent to the total production cost, the cost 
of gasoline is $119,583.95, or approximately, $0.0527 
per gallon. This same process obtains in determining 
the costs of the other finished products, kerosene, gas 
oil and fuel oil. 


It will readily be seen that any changes in yield of 
the individual products will not affect their relative 


Devised by R.E.Kerfoot 


cost, as their cost is based on value produced and not 
on quantity produced. 

The determination of product costs at plant “B” is 
somewhat different however. Plant “A” takes plant 
“B’s” entire output of finished products, and sells them 
with those produced in its own refinery. The current 
market price on gas oil, at the time of this report, is 
$1.15 per barrel, and represents the cost to plant “B.” 
This, therefore, is the price applied to gas oil con- 
sumed, as well as that which is produced. The price 
that plant “A” will pay for fuel oil is $0.95 per barrel, 
and, accordingly, this is the price applied to the quan- 
tity produced in plant “B.” 


The production of gasoline is considered the main 


PLANT ‘‘B’—PRODUCTION COST—SUMMARY FOR MONTH 





CONSUMED— 
Gas Oil Inventory—Beginning 
Gas Oil Purchased 


Total 
Deduct— 
Gas Oil Inventory—Ending 
Total Gas Oil Consumed: 
Refining Expenses 


Total Production Cost 





PRODUCED— 
Gasoline 
Gas Oil 
Fuel Oil 


Loss 


Total 




















Barrels 
Cost 
Per Cent Amount Per Barrel 
Quantity to Total 
609 700.00 1.15 
68,696 79,000.00 1.15 
69,305 79,700.00 1.15 
4,305 4,950.00 1.15 
65,000 74,750.00 1.15 
12,500.00 .1923 
87,250.00 1.3423 
22,100 34 42,465.00 1.9215 
32,500 50 37,375.00 1.15 
7,800 12 7,410.00 .95 
2,600 4 
65,000 100 87,250.00 
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factor in plant “B,” therefore gas oil and fuel oil pro- 
duced are termed by-products, there being no profit 
made from the sale of them, as they are costed at the 
same price for which they are sold. 

By applying the current market prices, as mentioned 
above, to gas oil and fuel oil produced, the sum of these 
values so found, is deducted from the total production 
cost, the remainder representing the production cost of 
gasoline. This latter figure will; of course, absorb 
automatically, loss in refining. The cost of gasoline 
_ produced by plant “B” is $1.9215 per barrel, which is 
consistent with the operation, as gas oil is used as raw 
material at a lower price per barrel, while plant “A” is 
using crude oil at a higher price. 

The resultant data from these various calculations 
provides the two desired elements—production cost in 
total, and product cost per barrel, or per gallon, either 
of which may be broken down further by analysis, to 
reflect other essential information, if requared. 

A statement of sales and cost of sales, for plants 
“A” and “B,” indicating the manner of determining 
net operating profit, accompanies this writing. In the 
cost section of the statement covering plant “A” opera- 
tions, it will be noted that the purchases of refined 
products from plant “B” are stated separately, after 
cost of products refined, and giving consideration to 
beginning and ending inventories. This figure checks 
with the amount shown on plant “B”’ statement, under 
caption of sales. 

Due to the arrangement between the two plants, 
namely, that plant “A” takes all the output of plant 
“B,” they will not, then, have an inventory of refined 
products, and in their operations, cost of products re- 
fined and cost of products sold, are synonomous. 

The plan, quite briefly outlined here, is one believed 
to be equitable in arriving at all costs, and it may be 
elaborated upon to whatever extent desired, yet be 
adapted to individual conditions and requirements 
where the demand for facts is warranted. 


PLANT “A’—SALES AND COST OF SALES 


Sales 
RTE CE ee aeRO aE $250,000.00 
NR rn er a ie eB 70,000.00 
SUPE. Siow V eri cals Caen dees 103,000.00 
PUNE x yeti seine fase SRNS 120,000.00 
WOM. oe an Cath coms iateeles 543,000.00 
Cost of Products Refined and Sold 

Crude Oil Consumed ........... 347,500.00 
Refinery Expenses ............. 10,750.00 
Cost of Products Refined ....... 358,250.00 
Beginning Inventory, Refined Oils. 165,000.00 
523,250.00 
Ending Inventory, Refined Oils.. 175,000.00 
348,250.00 

Refined Products Purchased 
Pe Os ik wags we den 101,500.00 
Cost of Products Sold... .'.... 055: 449,750.00 
Net Operating Profit .......... $ 93,250.00 
PLANT “B”—SALES AND COST OF SALES 
ene S454 wee ee ees $ 56,715.00 
Ge RIM Fi dbs haha bet oee ee 37,375.00 
Pee RIE sch ses Sixes bs ees 7,410.00 
cee ee hey es 101,500.00 

Cost of Products Refined and Sold 

Gas oil consumed .............. 74,750.00 
Refinery expenses .............. 12,500.00 
Cost of products refined ....... 87.250,.00 
Beginning inventory, refined oils... = ..... 
Ending inventory, refined oils.... = ..... 
Cost of products sold........... 87,250.00 
Net operating profit ............ $ 14,250.00 





petroleum refining in Europe. 





Next Month 


The October issue of REFINER AND NaTurAL GasoLINE MANu- 
FACTURER Which will be issued at the time of the International 


Petroleum Exposition will be especially devoted to a review of 
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on the watch for new materials to expand the 
field of possibilities in pressures and tempera- 
tures, and to add to the period of equipment by high pressures and temperatures, and to the 
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CHAPMAN steel in comparative tests. Per- 
formance like this stands alone, marking new 
high standards of resistance to stresses induced 


inroads of corrosion. 


SREB ne oe. 
CHAPMAN Chrome Tungsten 
Steel was developed in the Chap- 


physical man laboratories. It is now avail- 


ty able in Chapman high pressure y 
proper ies valves, as well as in fittings. Every / 
| engineer will want the full facts i 
Yield Point about this newest steel. Ask our dis- / 
tributor near you, or write us direct. 
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Practical Experiments on 


Sweating Paraffin 


Translated from an article by Ewald Pyhaelae in 
Petroleum Zeitschrift, 1930, No. 5 


of paraffine is one of the most important proc- 

esses in petroleum refining. This operation has 
for its purpose the removal of all oily ingredients that 
make the appearance of the refined paraffine milky. 
The removal of these constituents entailed in the past 
operations which took a great deal of time and necessi- 
tated tedious manipulations. Thus the crude paraffine 
was mixed in the molten state with benzine, allowed to 
solidify, cut into sheets, which were then treated in 
hydraulic presses. The oily impurities dissolved in the 
added benzine, which was then removed in the hydraulic 
press. It is clear that the crude paraffine had to be 
treated several times in succession in this manner, be- 
fore it could be considered technically free from oil. 
I-ven though the paraffine may be refined in this man- 
ner so that all of the oily materials are removed, never- 
theless it would still contain small quantities of benzine, 
which can be removed from the molten paraffine only 
by steam distillation. All these operations require spe- 
cial apparatus and much labor. 

The introduction of the dry sweating process simpli- 
fied the process to a great degree. The molten crude 
paraffine is introduced into the sweating apparatus and 
allowed to solidify there. The crude paraffine is fed 
by a pump into a reservoir located above the apparatus 
into which it flows. This operation is controlled by one 
operator, who can watch several machines at the same 
time. The economy of the process in this respect over 
the benzine process is evident. It has been stated that 
crude paraffine in the form of crystalline needles can 
be sweated, while crude paraffine in the form of small 
plates is not suitable for sweating. 

The author has carried out a number of experiments 
in the paraffine factory in Baku, Caucasus to determine 
the correctness of this contention. 

Before going into additional detail on the practical 
operation of the sweating process, which is limited only 
by regular increase of the temperature in the sweating 
chambers, it will be advisable to examine somewhat 
more closely the properties of the paraffine that is to be 
processed. As is well known the paraffine mass, ob- 
tained by filtration of the cooled paraffine oil, is allowed 
to congeal into layers of two to two and one-half-inch 
thickness, is then cut into sheets, which are then pressed 
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a ee dry sweating operation used in the production 


under hydraulic pressure at the beginning at ordinary 
temperature, which is thereafter gradually increased. 
This results in the removal of the largest portion of 
the oily constituents of the paraffine. The modern 
method of removing the impurities from paraffine con- 
sists in a combination of the pressing and sweating 
process. The paraffine direct from the filter presses 
is fed under pressure by means of suitable pumps di- 
rectly into the sweating presses. The largest portion of 
the oil contained in the paraffine is removed there, and 
the quantity of oil removed increases, the more skillful 
is the regulation of the gradually rising temperature in 
the presses. The quantity of oil in the crude paraffine 
varies according to the method used, that is whether 
hydraulic presses or sweating presses are employed. 

The oil content of the crude paraffine is, however, of 
great practical importance in the subsequent stages of 
manufacture, that is in dry sweating. It is self-evident 
that the gradual rise of temperature during sweating is 
a condition that influences the loss of paraffine dis- 
solved in the warm outflowing oil. This loss increases 
as the amount of oil in the crude paraffine increases. 
On the other hand, the crystalline form, in which the 
solid paraffine, present in the crude. paraffine, crystal- 
lizes, also plays an important technical role in practical 
paraffine manufacture. 


TYPES OF PARAFFINE 


Two principal types of crude paraffine may be de- 
fined, namely, paraffine which crystallizes in the form 
of plates and paraffine which exists in the form of crys- 
talline needles. It is easy to see on closer examination 
that when the crude paraffine consists naturally of 
crystals in the form of lamella, arranged horizontally 
in the mass, their oil content is easily removed from the 
paraffine as the temperature rises. This conclusion is 
substantiated by the consideration that the individual 
lamella hold back the oil just like a plate, without per- 
mitting very rapid outflow of the oil. On the other 
hand, when the crude paraffine consists of needle- 
shaped crystals, the oil is present in free state between 
the individual crystals, forming in the case of soft par- 
affine an easily melted, salve-like mass. This soft 
paste melts as the temperature rises and the oil flows 
very rapidly out of the crystalline structure, leaving 
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behind a structure which is quite free from oil. When 
the individual crystals melt together as the temperature 
is further raised, a sort of pressure results, in that the 
oily ingredients are pressed out between the liquating 
needles. Such a crude paraffine leaves behind in the 
sweating presses a so-called unrefined paraffine which 
is grayish white in color and which is practically free 
from oil, and this will in turn yield a dazzling white, 
transparent paraffine of the usual commercial grade 
on subsequent chemical purification and treatment with 
decolorizing agents. 

However, the oil content of such crude paraffine is 
also important in that the paraffine content of the 
crude mass is correspondingly less, as well as in that a 
greater oil content causes a noticeable solvent action on 
the paraffine. This is particularly evidenced in the 
formation of very small, scarcely visible crystals which 
separate out from the crude paraffine. When this 
phenomenon is taken into consideration, the increase in 
the temperature, as soon as the rapidly outflowing frac- 
tion reduces in amount, should be brought about quickly 
up to a point two degrees below the melting point of the 
paraffine, for the purpose of accelerating the melting 
of the crystalline needles, which favors squeezing out 
the residual oil. This reduces the time of sweating. It 
must, therefore, be quite clear that a very slow rise of 
temperature, after the principal portion of the oil has 
been fractionally removed will only retard the sintering 
and other processes, and this will increase the time of 
sweating to a considerable degree. Such procedure must 
therefore be considered purposeless. In order to ob- 
tain a clear conception of the most favorable method 
for carrying out the sweating process, it is necessary 
in every case that the operator of the machines should 
be fully informed of the character and properties of the 
mass of paraffine that he is handling. 


DETAILS ON PRACTICAL SWEATING TESTS 

A series of experiments was carried out on a large 
scale in the Nobel paraffine plant in Baku. These ex- 
periments were made both with lamella-crystallized par- 
affine and crude paraffine existing in the form of small 
and large crystalline needles. 


A conclusion which was obtained from the first series 
of experiments was that a crude paraffine, which crys- 
tallizes only in the form of lamella crystals, cannot be 
sweated by any process. The paraffine content of the 
crude paraffine plays no role in this connection. Even 
a comparatively small percentage of oil softens the en- 
tire mass and converts it into a condition where in it 
gradually melts. The cause of this is the absence of the 
needle crystals which are a necessary condition for the 
application of the sweating process. 

The results of the second series of experiments, which 
were carried out on crude paraffine crystallized out in 
the form of scarcely detectable needles, were entirely 
different. The melting points of the crude paraffines 
indicated that they were of lower quality than those 
that were tested in the first series of experiments. 
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Nevertheless, these paraffines could always be sweated, 
although the yield was not so good as in the third series 
of experiments, which were carried out on crude 
paraffines that crystallize out in larger, separated, needle- 
like crystals. The melting points of the latter paraffines 
were the same as those in the second tests. The con- 
clusion was derived from these facts that a crude par- 
affine cannot be judged as far as its capacity for being 
sweated is concerned merely on the basis of its melting 
point. The fact is that much more consideration must 





TABULATION NUMBER I. 


Sweating Tests on Crude Paraffine Crystalized in 
Lamella Form 
Crude Paraffine Paraffine Obtained 


S wits = w O ot fe 

Z 8.0 3. en) =o a= a 

$ « 386 Tee ae ee | | Geis 
e. 2 ee fe 0 gaa be oem 

1 5897 46-45.8 4914 983 16.6 144 

2 5225 44.8-46.8 4865 360 6.9 150 

3 5242 43 4914 328 6.5 155 Oily par- 
4 5422 41.8-43 4930 491 9.0 150 affine ob- 
5 5471 45.6-46 4980 491 99 105 tained, 
6 5405 47 4947 458 8.5 160 unfit for 
7 5733 47.6 5174 459 8.0 155 sale 
8* 5600 58.8 5140 460 8.2 165 





*Crude paraffine obtained by distillation from ozocerite. 





be paid to the nature of the crystalline structure of the 
paraffine and its capacity to crystalize in the form of 
needles, which is a matter of the greatest technical im- 
portance. The yields which are given in tabulation 
number II substantiate the assumption that the minute 
needle crystals dissolve much more readily in the oils 
present in the crude paraffine, as the temperature rises, 
than the coarser crystals existing in the paraffines tested 





- TABULATION NO. II. 
Sweating Tests with Crude Paraffines Crystalizable in 
Scarcely Detectable Needles 
Crude Paraffine Paraffine Obtained 


c 


2 Eg § w 9 st fe 
fa 2 Tal ce @ SecA be dem 
1 4963 43.8-44.2 4553 410 565 82 150 
2 5667 44.2-45 3783 1884 55.9 33.2 81 
3 5782 43.8-44.2 4144 1638 55.9 283 81 
4 6044 44.2-446 4324 1720 56.7 284 91 
5 5717 46.2-46.4 3588 2129 56.9 37.2 97 
6 5291 48.2-48.4 4243 1048 568 20.0 84 
7 4832 47.4 2194 1638 56.7 34.0 108 Oil con- 
8 4570 45.4-46.5 3588 982 56.7 21.0 110 tent of 
9 4914 47.4 3882 1032 568 21.0 125 crude 
10 4914 48.8-48.6 3145 1769 68.0 36.0 135 paraffine 
11-12 11188 47.4-47.8 8240 2948 569 263 ... 22 per 
13 4013 508 2621 1392 57.4 34.7 100 cent 
14 5897 46.0-46.8 3997 1900 58.8 32.2 157 and 14 
15 5242 46.4-46.6 3981 1261 584 240 167 per cent 





in the third series of tests. The difference in the yield 
is very greatly in favor of the crude paraffines which 
contain the larger needle crystals, being about double 
that of the crude paraffine containing the minute 
crystals with the same melting point. This circumstance 
is also of great technical and economic importance, for 
the larger the crystals, the better the yield. If this fact 
is borne strictly in mind, then it is easy to obtain good 
results in the operation of the paraffine plant. It de- 
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serves special mention at this time that the formation 
of the needle-like crystals in the paraffine mass may be 
effected at will. (See Teknillinen Aikakauslehli Helin- 
ski, numbers 7 and 8, year 1917). 


TIME ELEMENT 


An examination of the time required to accomplish 
the sweating of the paraffine reveals the fact that the 
time of sweating is considerably longer in the case where 
crude paraffine, containing minute crystals, is being 
treated, than in the case of crude paraffine which crystals 
out in larger individual crystals. The reason for this 
also becomes quite evident, when it is called to mind that 
the oil which is present in the crude paraffine and which 
becomes warmer and warmer during the process, has 
the effect of a solvent on the paraffine. This circum- 
stance also affords the operator a line on how to regu- 
late his temperature increase as the process of sweating 
progresses. It is of course clear that the temperature of 
the sweating process must be regulated with consider- 
ably more care when the crude paraffine is made up of 
minute crystals than when it consists of larger crystal- 
line structures. 

(/t is well to use both recording and controlling ther- 
mometers in this operation. They have been found to be 
reliable instruments and are now made with great ac- 
curacy. Hand regulation of the temperature is only 
partially satisfactory, and where this is necessary it ts 
best practice to use a recording thermometer to register 
the temperature throughout the process and thus check 
the operator. The author of this interesting article gives 
a number of tables in the original article in which are 
recorded the various temperatures observed during the 
sweating process, as taken from the record book of the 
operator on the job. Editor). 


In order to attain a definite conception of the manner 
in which the regulation of the temperature is intercon- 
nected with the proper cooling of the crude paraffine to 
crystallization during the sweating process, so that as 
high as possible yield of unrefined paraffine can be ob- 
tained, it is necessary to examine somewhat more closely 
the crude paraffine filled into the sweating troughs or 
pans during its chilling and conversion into solid cakes. 
It must be evident without discussion that the procedure 
of the sweating process depends on the properties of the 
crude paraffine, particularly on the manner in which the 
mass is crystalized. The regulation of the temperature 
accordingly depends on the behavior of the congealed 
crude paraffine and this refers to the temperature that 
exists in the sweating press. Furthermore, the manner 
in which the crude paraffine absorbs the heat that is 
added to it must also be taken into consideration. 


The paraffine, which has been brought up to a tem- 
perature of 60 to 70C. in the sweating pans due to heat 
conducted to from hot water heating coils or jackets, 
is cooled down by stopping the flow of hot water and 
allowing ordinary tap water to flow through the coils 
or jacket. The temperature of this water is that of the 
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outer air. Inasmuch as the cooling water is added sepa- 
rately to each pan, the crude paraffine is simultaneously 
solidified in all the pans. 


Thus when the cooling process is carried out in this 
manner with the aid of cooling water which has a 
temperature of 6 to 7 degrees C., the crude paraffine is 
completely solidified within a period of 16 hours. The 
temperature of this paraffine is approximately 24 to 25 
degrees C. and the wax becomes cooler as it is allowed 
to remain in the pan, the temperature being reduced at 
the rate of one degree Centigrade per hour at the be- 
ginning and later at the rate of half a degree Centigrade 
per hour. After the crude paraffine has been allowed 
to remain in the pans for 25 hours, its temperature 
varies between 18 to 22C. If the crude paraffine has a 
tendency to form needle crystals, then it is found that 
this crystalline structure has definitely developed, with 
the result that the oily ingredients, mixed with the soft 
paraffine, sinks to the bottom of the pan. Quite white 
networks of crystals can often be seen on the surface 
of the cake of wax, which appears to be quite free from 
oil at this point. 

If the temperature is very slowly raised during the 
beginning of the sweating process, the fractionation of 
the oily ingredients is retarded. The result is that the 
oily ingredients remain in contact with the crystallized 
paraffine longer than necessary. The oils have a strong 
solvent action on the paraffine as the temperature rises. 
The result is that the fractions, that flow off, have a 
comparatively high melting point and the paraffine has 
to remain longer in the sweating presses in order to 
become free from oil. 


On the other hand when the sweating of the same 
type of paraffine is accomplished as rapidly as possible, 
which means that the temperature is rapidly increased 
at the beginning of the process, then the very easily 
melting oily ingredients which sink to the bottom during 
the process of crystalization run off quickly. This takes 
place in such a manner that, as soon as the rather thin, 
under-skin of the crude paraffine cake melts, the oily 
impurities, which are already present in the liquid con- 
dition in the crystalline structure, run off very quickly. 
It is clear that the fractionation process takes place very 
quickly even at the start of the sweating, when the latter 
is carried out as above. The result is that these oils do 
not have an opportunity to dissolve appreciable quanti- 
ties of paraffine and hence their congelation point is 
comparatively low. 


CONGEALING POINT 


This fact is substantiated by the observation that the 
paraffine in the pans are quite free from oil, due to the 
removal of the principal portion of the oily ingredients 
heretofore. Hence the paraffine has a congelation point 
of over 50°C. This paraffine which has become con- 
densed in molten state squeezes out the last traces of oil 
without much difficulty and allow the latter to run off. 
The fractionation process is always much less in this 
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for Gulf Refining Company 


Utilizes refinery waste products—operates at high efficiency—built in 6 months 


HEN the Gulf Refining Company called us 

in to design and build a new power plant 
at Port Arthur we were instructed to complete the 
work at the earliest moment possible. 


Three weeks after the contract was signed—as 
soon as foundation plans were approved—our 
field forces began construction. And in six months 
the plant delivered process steam to the refinery 
—well within the time provided by our fast sched- 
ule and well within the estimated cost. 


The plant was designed so that as much power 
as possible could be generated from steam going 
to process, resulting in economical production of 
both power and steam. 


The furnaces are designed to utilize refinery 
waste products — pulverized paraffin coke and 
sludge oil—and are equipped with air heaters to 
give high efficiency. 


There are three boilers, each of 15,400 sq. ft. of 


heating surface, generating steam at 535 lbs. and 
150° superheat. 


One 10,000 -kw. turbo-generator is installed, 
with a throttle pressure of 500 lbs. and exhausting 
at 150 lbs. 


While the work was progressing at Port Arthur, 
we were building for this client a large bulk 
storage plant on Staten Island, N. Y., which was 
also completed in six months. And two months 
after we had completed the plant we were called 
back to build other large extensions. 


All the work was done in cooperation with the 
Construction Division of the Manufacturing 
Department of the Gulf Refining Company. 


Our services are available for the design and 
construction of power plants, refineries, booster 
plants, bulk storage plants, pipe lines and indus- 
trial work of any nature. 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 
DWIGHT P. ROBINSON, PresiDENT 


PHILADELPHIA 
LOS ANGELES 


NEW YORK 
MONTREAL 


BUENOS AIRES 


NEWARK CHICAGO 


RIO DE JANEIRO 
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94 POINTS OF STRENGTH 


Twenty-four nozzles were required in this SMITHWelded Chamber. 
The natural weakening effect of these openings is entirely offset by 
the reinforcements designed by Smith Engineers and applied by 


SMITHWelding. 


Here is an example of the value of Smith Pressure Vessel design 


for uniform strength throughout. It involves three main features: 
Elliptical shaped heads. 

Reinforcement of all openings and other discontinuities. 

100% joints and seams. 


The value of these important features, originally based on theory, has 
been proved repeatedly by tests to destruction of full-sized vessels. 





A. es SMITH CORPORATIO@® 
Oil & Gas Field Products Division§ Dj; 


| SMITHWELDED ( 
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stage of the sweating process, and eventually fractiona- 
tion ceases altogether. This is an indication that the 
paraffine is ready to be melted down. When the sweat- 
ing operation is accomplished in this manner, satisfac- 
tory yields of unrefined paraffine are obtained. 


However, if a crude paraffine, which has a distinct 
tendency to crystallize in the form of needles, is allowed 
to crystallize so that needle crystals as large as possible 
are formed, then the duration of the crystallization must 
be correspondingly increased. In this instance the cool- 
ing operation is conducted in such a manner that solidi- 
fication first takes place after 45 hours and the tempera- 
ture of the mass is between 28 and 29C. This condition 
is obtained by not pumping any cooling water at all 
through the jacketed pans, but allowing the warm water 
in the jackets to cool off naturally. Under such condi- 
tions crystallization takes place at the bottom of the 
mass of paraffine, and masses of smaller crystals form 
from this point upward, while the mass of oily impuri- 
ties, which fill out the intervening spaces, appear to be 
uniformly distributed throughout the mass of wax. A 
transparent and very thin skin forms on the surface of 
the crude paraffine wax. Very long, perpendicular, water 
white separate crystals hang down from the surface skin 
into the mass of paraffine. These needle crystals are 
thicker at the surface skin, but become narrower as 
they extend down and finally end in a point. If a section 
is cut out of the cake of wax, before the oil mass, which 
fills the intervening spaces, as mentioned above, solidi- 
fies, then the oily substances flow out and needle crystals 
are obtained, as may be seen from Fgure 1. 


The next point that must be discussed is the variations 
in the thermal condition of the mass of crude paraffine 
as it cools off naturally and also during the sweating 
process. It is verified that the temperature of the mass 
of crude paraffine wax, which is cooled off in the man- 
ner described, falls very slowly. The temperature hence 
decreases approximately one-third of a degree Centi- 
grade per hour during the first three hours of cooling. 
Thereafter the decrease is somewhat more rapid, being 
approximately one degree Centigrade within the same 
time period. This goes on until a temperature of 52°C. 
is attained in the mass. Thereafter, the temperature 
again decreases more slowly at the rate of one-half to 
one degree Centigrade per hour, until a temperature of 
40° to 41°C. is attained. After that point, the tempera- 
ture again decreases more slowly, the rate being only 
one-half a.degree Centigrade within a period of two 
hours. After the temperature of the paraffine wax has 
reached a point of 37°C. it drops again at the rate of 
one-quarter of a degree Centigrade per hour. The rate 
of decrease of temperature is again accelerated after it 
once attains 30°C., the rate being in this case 1°C. per 
hour. The temperature of the crude paraffine, which 
was allowed to cool off in this manner, was 26°C. within 
a period of eight five hours. During all this time the 
paraffine mass was allowed to come into contact with the 
air although it was not removed from the apparatus. 
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The temperature of the outer air during this time 
amounted on.the average to + 6.8e. 

Inasmuth'as the temperature increases quite rapidly 
at the statt of the sweating process, the greatest portion 
of the fractions can be obtained at a temperature of 45° 
to 49°C., which means within the first nine to a maxi- 
mum of 18 hours or within a period of 24 to 39 hours 
according to the crystalline structure of the crude paraf- 
fine mass. The flowing off of oil, which is squeezed out 
of the oil, as mentioned above, due to the pressure ex- 
erted by the paraffine as it melts, takes place during the 
remainder of the time that the paraffine is processed. 


As soon as the temperature within the apparatus at- 
tains 42.4°C., the temperature of the crude paraffine in 
the apparatus attains only 36°C., while the temperature 
of the outflowing fractions is 33 to 34°C. At a tem 
perature of 44°C. within the apparatus, the paraffine 
mass has a temperature of only 36.5°C. and at 44.5° to 
45.0°C. only between 37° and 37.5°C., while the tem- 
perature of the outflowing fractions is 36.5° to 37.5°C. 
At a temperature of 45.5°C. the temperature of the par- 
affine is 37.5° to 41°C., and that of the fractions 38.5° 
to 39°C. Ata temperature of 45.7°C., in the apparatus, 
that of the mass is 37.5° to 41.5°C. and that of the frac- 
tions 39° to 39.5°C.; at 46°C. that of the paraffine 39° 
to 42°C., that of the fractions 39° to 39.5°C. When 
the temperature within the apparatus is raised to 48°C., 
the temperature of the paraffine mass is 42° to 43.5°C. 
and that of the fractions 46° to 47°C.; at 46° to 47°C., 
in the apparatus, the temperature of the paraffine is 
44.5° to 46.5°C., and that of the fractions 49° to 50°C. 
At a temperature of 49.2°C. in the apparatus, the mass 
is 46.5° to 47.5°C., the fractions 49.5° to 50°C.; at 
49.6°C., the mass is 46.5° to 48°C., the fractions 49.5° 
to 51°C.; at a temperature of 51.2°C., the mass is at 
48.5° to 49°C., and the fractions at 51°C. 

The aforementioned variation in temperature affords 
very interesting and valuable information from the 
standpoint of the regulation of the increase in tempera- 
ture during the sweating of paraffine. These tempera- 
tures indicate that at the start of the sweating process 
the increase of temperature in the paraffine cannot 
duplicate that in the apparatus, and even less so that 
of outflowing fractions. However, the more the tem- 
perature of the apparatus gets closer to the melting 
temperature of the sweated paraffine, the smaller the 
difference between the two temperatures becomes. This 
condition sets in only after long sweating, when the 
principal amount of sweating fractions has run off and 
the paraffine is in a molten mass. When the tempera- 
ture difference amounts to 6°C., at the beginning the 
sweating period, it is only one to two degrees Centi 
grademore at the end. This explains why the increasé 
in temperature at the beginning of sweating must be a 
rapid as possible, and after this the crystalline structure 
of the crude paraffine requires slower regulation of 
the temperature and finally its maintenance /for a pre 
tracted period a few degrees below the melting point 
of the mass. 
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FRESH AIR | 


Sliding Sleeve Damper Ventilator 





When you install a Burt Glass Top Ventilator in 
your building, you are not only increasing produc- 
tion by providing every workman with plenty of tj 
clean fresh air, but you are also obtaining the added ; 
advantage of a high grade sky-light. # 


The equipment soon pays for itself through in- 
creased plant efficiency. 


The famous Sliding Sleeve Damper makes this 
combination ventilator and sky-light possible—there 
are no obstructions to interfere with the light as it 
passes down the shaft into the building—there is 
no flat damper on which the dust can collect and 
then drop into the building—and, by means of the 
patented spring clip, the damper can be instantly 
placed in any desired position. 


The Glass Top Ventilator is but one of the many 
types which Burt has developed—each adapted to 
a specific condition—to give the best there is in 
ventilation at low cost. 


THE BURT MANUFACTURING CO. 
VENTILATORS - OIL FILTERS - EXHAUST HEADS 
E. South St., Akron, Ohio, U. S. A. 
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C] Send catalogs 
C] Have representative call 





















We are interested in better 
ventilation and would like to 
know more about Burt Venti- 
lators. Send us catalogs or 
have representative call as 
checked above. No obligation 
on our part. 
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Few Concerns Dominate 


Refining Capacities 


By GEORGE REID 
Associate Editor 


operating refining facilities in the United States 
has been materially strengthened through con- 
tinued expansion and additions during the past year. 
The 22 companies dominating the refining industry in 
capacity of crude throughput and cracking equipment 
now have 79.79 per cent of the total rated refining ca- 
pacity and 87.62 per cent of the total rated cracking 
capacity of the United 
States. In addition, these HSRC ee 
22 companies possess 
85.56 per cent of all 
cracking units, operating 
29 of the total of 38 dif- 
ferent processes used in 
the industry in America. 
Seventeen of the com- 
panies analyzed at this 
time and included in the 
list of the largest refin- 
ing organizations are 
stockholders in the newly 
formed Hydro Patents 
Company, thus indicating 
their interest in the hy- 
drogenation process. The 


Tove position of the larger integrated companies 


United States. 


1713 cracking units. 


to 250 companies. 





WENTY-TWO companies have 80 per 
cent of the total crude capacity and 87 
per cent of the cracking facilities in the 


These 22 companies have 159 refineries and 
The remainder of the 
refining capacity, about 20 per cent, is di- 
vided among about 275 plants owned by close 
These companies possess 
about 290 cracking units. 

The refining industry, like several other 
industries, 1s dominated by a score of com- _ | 
panies, but compared to such other industries | 
as the automotive, public utility, and steel, the 
petroleum refining industry is divided among 
a relatively large number of competitive units. 


The 22 companies included in Table 1 and termed the 
leading or largest refining organizations have, for the 
most part, recently completed, or are now completing 
expansion and development programs. The greater por- 
tion of this work has involved the installation of modern 
distillation equipment displacing obsolete facilities, but 
at the same time effecting marked increases in crude 
Other than skimming plant enlargement in- 
cidental to the installation 
of the modern equipment, 


capacity. 


these same companies 
| have at the same time 
provided cracking facili- 
ties to the end that the 
| total cracking capacity of 
the group has been mate- 
rially increased to the 
point where 1713 crack- 
ing units, out of a total of 
2002, are owned by this 


these units 





group and 
represent a capacity of 
1,497,475 barrels per day. 
This is 87.62 per cent of 
the total cracking capacity 
in this country (1,708,- 








combined total domestic 
crude refining capacity 
of these 17 companies, practically all of which are in- 
vestigating the possibilities of hydrogenation by actual 
study of the process in operation in Germany and this 
country, is 2,446,450 barrels daily. This is approxi- 
mately equivalent to two-thirds of the refining capacity 
of the United States, based on latest available capacity 
figures as reported to the Bureau of Mines. 

The refining industry as a whole has been engaged 
in an enlargement and development program during 
the past two or three years which has resulted in the 
present condition of over-production of refining facili- 
ties and brought about a situation where the total daily 
capacity of plants as compared to total daily crude 
throughput is much too large. There has, however, 
been no abating of activity during the past few months 
in so far as the continued provision of additional ca- 
pacity is concerned. Each month has seen the an- 
nouncement of a number of new refining installations. 





*See note page 106. 





940 barrels) * 
This concerted 
on the part of this group of refiners during the past 
year toward rapid expansion of their cracking facilities 
is attributed to the growing demands for premium 
grades or non-detonating motor fuels. At the same 
time utilization of pyrogenic equipment is a factor of 
no little importance in the general trend toward con- 
servation of crude petroleum. Roughly, the cracking 
process is responsible for an increase in gasoline pro- 


effort 


duction of 15- per cent, over that secured by skimming 
This additional recovery contributed 
much to the improved quality of the general run of 
Demands of the motorists, necessitating 
increased production of anti-knock motor fuels while 


plant methods. 
motor fuels. 


their numbers continue increasing annually, and the 
rapidly growing aviation industry has contributed to 
the needs for cracking processes and their utilization 
in the preparation of premium motor fuels. 


The 22 companies listed in Table 1 have so rapidly 
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ANALYSIS OF REFINING FACILITIES OF TWENTY-TWO LEADING MANUFACTURING COMPANIES IN THE UNITED STATES 


Material Sources—Bureau of Mines, Information Circulars 6292 and 6305 as of January, 1930 




























































































Reported Reported 
rated rated 
crude cracking. Reported 
Number capacity capacity number of Reported Number 
° barrels barrels cracking and types of Hydrogenation 
Company— plants daily daily units cracking units Interests 
Standard Oil Company of New Jersey 96—Tube and Tank (4 shut down) Stockholder 
and three subsidiaries ....... 13 529,500 289,000 120 20—Link. 4—Cross Hydro Patents Company. 
1 unit operating, 2 building 
Standard Oil Company (Indiana) 683—Burton (488-S.D.), 1—Cross 
and four subsidiaries ....... 13 270,500 220,575 740 2 High Pressure, 34—Holmes- Stockholder 
Manley Hydro Patents Company. 
Shell Union Oil Corporation 67—Dubbs, 2—Cross, 1—Converter Stockholder 
and two subsidiaries ........ 9 259,000 121,500 71 1 True Vapor Phase Hydro Patents Company. 
Standard Oil Company of New York 32—Cross: 1—Vapor Phase (S.D.) 
and three subsidiaries ....... 15 245,000 91,000 104 68—Burton, 1—White Eagle Stockholder 
7—Holmes-Manley, 1—Jenkins Hydro Patents Company. 
Standard Oil Company of California Stockholder 
and two subsidiaries ........ 5 245,000 58,000 26 20—Dubbs, 6—Richmond Hydro Patents Company. 
Gulf Oil Corporation 2—Dubbs, 4—Holmes-Manley* 
and one subsidiary .......... 7 224,000 107,900 100 93—Buerger, 1—De Florez None reported 
The Texas Corporation 83—Holmes-Manley, 1—Vapor Phase 
and one subsidiary .......... 21 212,500 145,100 97 11—Pressure Coke, 1—Cross Stockholder 
1—Tube and Tank Hydro Patents Company. 
Total—first seven companies—and 
subsidiaries (23 companies) 83 1,985,500 1,033,075 1,258 
19.76 52.21 60.45 62.83 
percent percent per cent per cent 
of total of total of total of total 
capacity capacity 
Tide Water Associated Oil Co. . 
and three subsidiaries ........ 8 157,500 14,000 17 7 Tube and Tank, 10—Burton None reported 
Sinclair Consolidated Oil Corp. 
and two subsidiaries ........ 13 156,450 111,100 115 100—Isom, 4—Dubbs, 4—Cross Stockholder 
(3-S.D.) Hydro Patents Company. 
Richfield Oil Co. of California. . 5 129,000 30,000 16 4—Cross, 12—Black None reported 
Union Oil Company of California 6 106,900 37,000 9 7—Cross, 1—Leintz Stockholder 
1—Carborundum Hydro Patents Company. 
Total—Second four companies—and 
subsidiaries (nine companies).. 3 549,850 192,100 157 
Total—First and Second Group— 
ll—companies (32 companies) 115 2,535,350 1,225,175 1,415 
Importance of Group— 27.38 66.67 71.09 70.67 
per cent per cent per cent per cent 
of total of total of total of total 
capacity capacity 
Atlantic Refining Company .... 4 72,000 43,600 24 4—De Florez (bldg.) Stockholder 
18—Cross, 2—Lewis Hydro Patents Company. 
Pure Oil Company ............ 6 71,500 47,200 53 17—Gyro, 32—Cross, 4—Dubbs Stockholder 
Hydro Patents Company. 
Cities Service Company 16—Doherty, 4—Dubbs Stockholder 
and swo subsidiaries ........ 8 61,600 26,000 21 1—Holmes- Manley Hydro Patents Company. 
Continental Oil Company ..... 8 56,500 31,500 48 24—Burton, 14—Dubbs, 10—Cross Stockholder 
Hydro Patents Company. 
me-On Company 2... <0: 0600 3 42,000 42,000 15 9—Cross, 6 Sun (Own) None reported 
Standard Oil Company of Ohio Stockholder 
and one subsidiary ......... 3 42,000 17,500 7 7—Tube and Tank Hydro Patents Company. 
Mid-Continent Petroleum Corp. . 1 40,000 18,500 84 4—Koontz, 80—Coast (10-S.D.) Stockholder 
Hydro Patents Company. 
Louisiana Oil Refg. ee 3 35,000 12,500 7) 9—Tube and Tank None reported 
Vacuum Oil Company 5—Cross, 4—Tube and Tank Stockholder 
and one subsidiary .......... 3 30,000 9,000 14 1—Pratt, 4—Fleming Hydro Patents Company. 
Skelly Oil Company .......... 2 28,000 15,500 13 1—Pipe Still, 12—Jenkins (6S.D.) Stockholder 
Hydro Patents Company. 
Barnsdall Corporation ......... 3 20,000 9,000 10 4—Dubbs, 6—Cross Stockholder 
Hydro Patents Company. 
Total—Third Group of 11 
companies (15 companies).... 44 498,600 272,300 298 
Grand Total—22 companies (own- 17 company stockholders in 
mg 47 companies) ........... 159 3,033,950 1,497,475 1,713 Hydro Patents Company. 
Se 
Percentage of United States total 37.85 79.79 87.62 85.56 
rcentage of operating total... 44.41 83.4 
Pe 
United States Totals—operating 358 3,637,825 1,708,940 2,002 
operating 


United States Totals— 
total plants 


3,802,785 total 





“Not B. of M-I.C. 6305. 
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enlarged their cracking depart- 
ments to the end that total capac- 
ity for the group has increased 38 
per cent above the capacity of the 
same group a year ago. Last year 
in a similar analysis published in 


THE 


GASOLINE 


REFINER AND NATURAL 


MANUFACTURER, issue 
of July, page 57, this group of 
companies had a reported total 
cracking capacity of 1,194,407 bar- 
rels per day, which at that time 
was 80.87 per cent of the total in 
this country. The same companies 
this year have a reported total 
cracking capacity of 1,497,940 bar- 
rels per day, an increase of 472,540 
barrels, or 38 per cent. 


In this survey it is found that 22 
companies control through subsidi- 
aries a total of 47 companies, and 
operate 159 refineries in this coun- 
try, having 1713 cracking units. In 
Table 1 the list of companies is 
shown, followed by the number of 
refineries, the reported rated capac- 
ity of these plants, the reported 
rated capacity of the cracking de- 
partments, number and types of 
cracking processes, and interests in 
the hydrogenation process through 
stock ownership in Hydro Patents 
Company. 

While the 47 companies operate 
159 refineries, which is 44.41 per 
cent of the operating plants and 
37.85 per cent of the total refin- 
eries in this country, there remains 
276 refineries in the United States 
which are owned by about 240 
companies. Such a large number 
of smaller units in the industry 
again brings to notice that fact that 
while the petroleum industry, like 
several others, is dominated by a 
score of larger organizations, com- 
pared to such other industries as 
the automotive, public utility, and 
steel, the petroleum refining indus- 
try is divided among a relatively 
large number of competitive units. 

The analysis of company holdings 
as presented at this time is based on 
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STANDARD OIL COMPANY OF NEW JERSEY 


Company— 


Rated Crude Rated Cracking 














Capacity Capacity 
Bbls. Day Bbls. Day 
Standard Oil Company of New Jersey 
IETS EEE PRES OE OEE 32,000 22,000 
Bayonne, Jersey City and Linden, 

New Jersey, three plants ...... 180,000 77,000 
EMIS NS -) iso Ska s Seco pe 15,000 13,500 
purmorsourg, W.Va. ii sick. ccus 5,000 4,500 

232,000 117,000 
SUBSIDIARIES 
Humble Oil & Refining Company 
Rs RNR oe 554, aie g beso, cue 125,000 65,000 
Breckenridge, Texas ............. 1,500 
MN a Veale 0") 5 6b 6.G.a:<- poe 4,500 aera 
OE Se 15,000 6,000 
NE MN ios ved didcs caus 15,000 6,000 
i EO, | OMOR sh w ik hd o's oie 4,500 tics 
OR ie eee 5,000 
170,500 77,000 
Colonial-Beacon Oil Company 
Pe NS 051d 6 0 So ase hance o 27,000 25,000 
Standard Oil Company (Louisiana) 
Ns os ok 56 wie & ool 100,000 70,000 
127,000 95,000 
Total—Standard Oil Company of 
New Jersey—13 plants............ 529,500 289,000 


Units January 1, 1930 


10—Tube and Tank 


31—Tube and Tank 
8—Tube and Tank, 4 S. D. 
2—Tube and Tank 


51—Tube and Tank, 4 S. D. 


20—Tube and Tank 
2—Cross 


2—Tube and Tank 
2—Tube and Tank 


24—Tube and Tank 


2—Cross 


13—Tube and Tank 


20—Link 
8—Tube and Tank 
2—Cross 


96—Tuhe and Tank, 4 S. D. 
20—Link, 4—Cross 


Number and Type of Cracking 





STANDARD OIL COMPANY (INDIANA) 


Standard Oil Company (Indiana) 


























ee a ee ere 30,000 28,000 
Oe, POGUE. ks cde censiaswe 90,000 95,200 
RR BN CN a6 5 bia onaioin 6 aie Sale 14,500 22,400 
DOM. BOM. 8 lo kkéccccécsvce 1,500 wcities 
GET, WEWOMNUE 65 6.6 6.56.08 60.0 cae ee 47,885 
136,000 193,985 
SUBSIDIARIES 
Mexican Petroleum Corporation 
ES POL, © angled as. da alban 4-040 0% 4) 8,000 
NS Mile Gos 0 5 hate pike os Seca 30,000 
i? MMR Foo ob ee Siebiiy.de ehene 5,000 
43,000 
Mid-West Refining Company 
NR TUN Sad Uloiae. ted bod oe bee's 65,000 6,200 
SE TU ig sys bela slew hbk acme 13,000 4,680 
BAPE, SPI. co ccdcsesneecemens« 5,000 3,100 
$3,000 13,980 
Utah Oil & Refining Company 
gy WAS 0 Se Or aa eee eee 6,000 10,200 
Dixie Oil Company 
SR | GAR ret ree 4,500 2,500 
10,500 12,700 
Total—Standard Oil Company 
(Indiana)—13 plants ............ 270,500 220,575 


60—Burton—40 shut down 
6—Holmes- Manley 

166—Burton—106 shut down 
2—High pressure 
22—Holmes- Manley 
80—Burton—60 shut down 
4— Holmes- Manley 


247—Burton—197 shut down 


553—Burton—403 shut down 
2—high pressure 
32—Holmes- Manley 


40—Burton—shut down 
40—Burton 
20—Burton—15 shut down 


100—Burton—55 shut down 
30—Burton—shut down 
2—Holmes- Manley 
1—Cross 


30—Burtons—shut down 
1—Cross, 2—Holmes- Manley 


683—Burton—488 shut down * 
2—high pressure 
1—Cross—34 Holmes-Manley 

* 70,260 Bbls. Burton shut down 








SHELL UNION OIL CORPORATION 














SUBSIDIARIES 

Shell Oil Company (California) 
NG Eo cide oc Sasa 6.09 5e eal 30,000 11,500 
Watson & Dominguez ............ 62,000 40,000 
RE RT! cn is oe ageee aveces 4,000 sae 
96,000 51,500 

Shell Petroleum Corporation 

| ga eee 46,000 30,000 
le: Se! MN, aso osm wees aes 27,000 10,000 
Arkansas City, Kansas .......... 20,000 10,000 
eR Perr eer eee 20,000 10,000 
I RN ds 6. ed 0 06 000 di 20,000 10,000 
133,000 70,000 


Shell Eastern Petroleum Products Company 
PE PE: PEM, 6 0 o'c cenaindicn s¥0 30,000 


259,000 





Total—Shell Union—Nine plants.... 





121,500 


8—Dubbs, 1—Converter 
16—Dubbs 


24—Dubbs, 1—Converter 


1—True Vaper Phase 
14—Dubbs 

2—Cross 

8—Dubbs 

9—Dubbs 

6—Dubbs 

6—Dubbs 


43—Dubbs, 2—Cross 
1+True Vapor Phase 


67—Dubbs, 2—Cross 
1—Converter 
1—True Vapor Phase 





(Continued on next page) 
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STANDARD OIL COMPANY OF NEW YORK 


Standard Oil hes al of New York 














rcemeOGNGs Bie. Ba Wekeb sp Ses esac. 19,000 8,000 
Buffalo, Gabe vemae stl Seems 5,000 2,000 
PPrOVNEMOG) Tee, Leas baaleWeais cies ses 10,000 6,000 
34,000 16,000 
SUBSIDIARIES 
Magnolia Petroleum Company 
gumte, “CMNEO >... oy oc cadswep ce 65,000 58,500 
PEAGUCICD: SUMIURG fk fio sind 4 cad crea cs 10,000 kes 
Pam leehah DOMINO reid h'oiesd-erele 4.0/0.9. F.cs0b cb 2,000 
Pir SE SEONG) 5.5 dnced 6 cok ceeds 3,000 xen 
Port WOPrtt,: TORRE < Vceiincgsic tiene 5,000 2,000 
85,000 60,500 
General Petroleum Corporation 
ermGR { SOks: <3! ww 8a wedded ev otaialbwlks + 55,000 3,000 
NOES, MMR gh ihn ors bik GB kta Reo a0 12,00 shidiohe 
NN: SMR 2 ids au: abi sbte, 6) Sho 9-5 ret 3,000 
meremees: Cee 5 5s Soe vals dite 40's 35,000 
105,000 3,000 
White Eagle Oil Corporation 
art West SERS. ius ox. cave us 3,000 2,000 
NAN NS ol gc she Exo cd Soe oan 12,000 5,000 
ES WIN ig dic tick ‘gu doaiy wis Ske ata 6,000 4,500 
21,000 11,500 
Total—Standard Oil Company, 
New York—15 plants ............ 245,000 91,000 


6—Cross 
2—Cross 
3—Cross 


11—Cross 


20—Cross, 48—Burton 


1—Cross 


21—Cross, 48—Burton 


1—Vapor Phase—shut down 


1—Vapor Phase—Own S. D. 


1—Holmes- Manley 
20—Burton : 
1—White Eagle, 1—Jenkins 


1—Holmes- Manley 
2—H. M., 1—Own, 1—Jenk 


20 Burton 

32—Cross, 68—Burton, 1—Vapor 
Phase 

1—Jenkins, 1—White Eagle 


1—Holmes- Manley 





STANDARD OIL COMPANY OF CALIFORNIA 


Standard Oil Company of California 














ih Sw... sak pine sha ees CAs 100,000 32,000 
mmenewie. Ct ik Lees EET 100,000 20,000 
MOMs cp-oc'%sa's a's adr OR 25,000 abeaak 
225,000 52,000 
SUBSIDIARIES 
MN 7 UNO ong Me Calne he ody 10,000 4,000 
Paso-Tex Refining Corporation 
Col-Tex Refining Company (621. per cent owned) 
OURO: “AUROS. Sic vale ohvis cont s< 4 10,000 2,000 
20,000 6,000 
Total—Standard Oil Company, 
California—5 plants ............. 245,000 58,000 


12—Dubbs 
4—Richmond 
8—Dubbs 


20—Dubbs, 4—Richmond 


1—Richmond 


1—Richmond 


2—Richmond 


20—Dubbs, 6—Richmond 





GULF OIL CORPORATION 














SUBSIDIARIES 
Gulf Refining Company 
Bayonne, New Jersey ............ 30,000 1,200 
Girard Point, | SP tery ey ar 40,000 8,000 
ee Worth, Temes: sss ceikk 5,000 4,200 
Port Arthur, : 5 en Perry ge 125,000 87,500 
mpetwates, EGRRS igs nn tN dicts se bbs 5,000 4,000 
205,000 104,900 
Union Gulf Corporation 
Pittsburgh, Penn. (Bldg.) ....... 3,000 waete 
(Paragon) Toledo, Ohio ........ 16,000 3,000 
19,000 3,000 
Total—Gulf Oil Corporatfon— 
SESS Sa See er 224,000 107,900 


See 


1—DeFlorez 


2—Buerger 


93—Buerger, 1—De Florez 


No report 
2—Dubbs 
2—Dubbs 


93—Buerger, 1—De F., 2—Dubbs 





TIDE WATER ASSOCIATED OIL COMPANY 











SUBSIDIARIES 
Associated Oil Company 
Se oe ee ore 60,000 
Martinez, EN. Se aNcahnees 10,000 
Watson, California—Two plants.. 18,000 
Me COMMUNE? 5-5 259 Gest 1,500 
89,500 
Tide Water on Company 
qeavonne, N TS ESS peer ees 50,000 9,000 
idal Refining Company 
Tid SSE 2." SE bp ine 15,000 5,000 
idal Western Oil Company 
urkburnett, Texas ............. 3,000 
Total_Tide Water Associated— 
OR “easy eae ee 157,500 14,000 


4—Tube and Tank 


3—Tube and Tank, 10—Burton 


7—Tube and Tank, 10—Burton 





(Continued on next page) 
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U. S. Bureau of Mines Information 
Circulars 6292 (Refineries) and 
6305 (Cracking Plants). The com- 
panies are grouped according to ca- 
pacities and in that sequence, mak- 
ing three groups such as: First 
Group, capacity range from 200,000 
barrels per day upwards, into which 
classification seven companies fall, 
as against six last year. The second 
group consists of companies hav- 
ing reported refinery capacity 
ranging from 100,000 to 200,000 
barrels. There are four companies 
in this section of the table, as com- 
pared to five last year, and this for 
the reason that Gulf Oil Corpora- 
tion, through the purchase of Para- 
gon Refining Company, the forma- 
tion of Union Gulf Corporation, 
and increases at its other plants, 
has increased its reported refining 
capacity from 197,000 barrels per 
day to 224,000 barrels daily. The 
third group consists of those con- 
cerns with less than 100,000 bar- 
rels daily capacity, down to and in- 
cluding Skelly Oil Company with 
28,000 barrels reported capacity, 
and Barnsdall Corporation with its 
reported 20,000 barrels refining ca- 
pacity. There are certain other or- 
ganizations in the industry posses- 
sing similar refining capacities ac- 
cording to reports, but they are not 
interested in the development of 
hydrogenation nor do they occupy 
the dominant positions in the indus- 
try along other lines in addition to 
refining, and for these reasons 
were not included in an analysis 
having to do with hydrogenation, 
cracking, and industrial impor- 
tance. Further, thus survey is for 
the primary purpose of showing 
those those larger companies whose 
total capacity aggregates 80 per 
cent of the refining capacity of this 
country by working down to the 
arbitrary capacity figure of 20,000 
barrels daily. 


Estimating roughly that these 22 
companies operate their total re- 
fining capacity, which is practically 
80 per cent of the total for this 























aasaiedale 
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country, at 75 per cent of rating, 
and securing 42 per cent gasoline 
from the barrel of crude, then this 
group provides the market with 76 
per cent of the present daily aver- 
age production of 1,250,000 barrels 
of gasoline. It is not improbable 
that these 159 refineries can actual- 
ly provide retail outlets with a mil- 
lion barrels of gasoline each day. 
Estimates for the total gasoline de- 
mand for this year have been 
placed at 472,000,000 barrels, by 
H. J. Struth, Petroleum Economist 
for the Gulf Publishing Company 
publications, as published in THE 
Oi. WEEKLY, issue of August 1, 
1930, page 56. The importance of 


this group of companies is emphas- 
ized by the fact that they can con- 
tribute 76 per cent, or more, of this 
total demand. 


Seven Companies; 52 Per Cent 


The first group of companies in 
Table 1, 
known organizations as Standard 


Oil Company of New Jersey, 
Standard Oil Company of Indiana, 
Shell Union Oil Corporation, 
Standard Oil Company of New 
York, Standard Oil Company of 
California, Gulf Oil Corporation 
and The Texas Corporation, each 
with refining capacity rated above 
200,000 barrels daily, operate 83 
major refineries— or about one- 
fifth of the total in this country. 
It is interesting.to note that Stand- 
ard Oil Company of New Jersey 
with its three subsidiaries, has 13.- 
92 per cent of the total refining 


consisting of such well 


capacity, and 16.91 per cent of the 
total cracking capacity of the in- 
dustry in this country. 

These 
their aggregate rated refining ca- 
pacity of 1,985,500 barrels repre- 
sent 52.21 per cent of the total ca- 


seven companies with 


pacity in this country. In regard 
to cracking through the utilization 
of 1258 cracking units, these seven 
companies aggregate 1,033,075 bar- 
rels daily cracking capacity or 60.45 


per cent of the total. All of them, 
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THE TEXAS CORPORATION 








SUBSIDIARIES 
Rated Crude Rated Crackin . 
Company— (oni "Dusceity & Number and Type of Cracking 
Bbls. Day _—— bls. Day Unite: Senmaey t, 2930 
The Texas Company 
Wott Arte, TUaNs cb. s case cece 60,000 86,000 1—Vapor Phase 
52—Holmes- Manley 
1—Pressure coke 
Deen SON RORER >a. cio > beds os 20,000 eat 
NN, SIN tcc aw ak bs keine 20,000 1,000 1—Tube and Tank 
ee See, ROME". Cas Sco cbuee 16,000 8,100 2—Holmes-Manley 
3 3—Pressure coke 
Ps Sie Ea rae 3,000 1,500 1—Pressure coke 
SNA MMUOOUNO DOMES 5 ce sacieccicice 3,000 3,000 2—Holmes- Manley 
Nae 1,500 1,500 1—Holmes- Manley 
West Tulsa, Oklahoma .......... 14,000 21,000 9—Holmes-Manley 
4—Pressure coke 
UU, MS Sh chow elk cicdvsSeceee 12,000 12,000 6—Holmes- Manley 
2—Pressure coke 
Ste ETO AE AR 6,500 ag 
en een Ree ee 2,000 2,000 1—Holmes- Manley 
Casper, 0 ee a 7,000 9,400 5—Holmes- Manley 
1—Pressure coke 
i No cs oso as ove ado ws 3,000 1,500 1—Holmes- Manley 
CE a na. kee vg ature. ela dr 1,000 1,000 1—Holmes-Manley 
Ee ee ee 4,500 acs 
RS SSA Sa ee eae 1,500 
PSs MEP eee 1,500 
A eee eee 1,500 
178,000 134,100 EE: ong 1—V. Phase 
11—Pressur ; — q 
The Texas Company of California en 
RS I Lona ao ods vob Stee were 500 saa 
Watson, BRON 30.05 Wien aw enh oboe tc 30,000 7,000 3—Holmes-Manley 
Fillmore, MUNI ators swtapeews. Gece sae: 4,000 4,000 1—Cross 
34,500 11,000 1—Cross, 3—Holmes-Manley 
Total—The Texas Corporation— 
EY in vb Oeinke% on cake Kear R hos 212,500 145,100 83—Holmes-Manley, 1—V. Phase 


1—TuBe and T., 11—Pressure C. 


1—Cross 





SINCLAIR CONSOLIDATED OIL CORPORATION 











SUBSIDIARIES 
Sinclair Refining Company 
ee RS I ra ac cb accent sae 40,000 40,000 40—Isom 
RComeyvine, am. ......sesceteee 10,000 10,000 10—Isom 
ee ie ee ee ee 9,000 10,000 10—Isom 
MOONE, CONE, ka Sdcocadivceecees 1,200 ay 
SG eg Saree 17,000 20,000 20—Isom 
NNN. IND a. 5:5 biescranae didicee-e 23,000 20,000 20—Isom 
i. a Aa ere 10,000 nea 
Meraux, La. (Dismantling) ...... Reson 
110,200 100,000 100—Isom 
Prairie Oil & Gas Company 
(Producers & Refiners Corporation) 
Parco, Wyoming ........00ss0e+. 8,000 3,600 6—Dubbs 
SR CMMI, Sine k oes ac aice se 6,000 3,500 5—Dubbs 
Blackwell, Okla. (Shut down)... 1,259 eas 
15,250 7,100 11—Dubbs 
Pierce Petroleum Corporation 
mae memamms, ORI. 66 occ kc cces 8,000 4,000 4—Cross 
Fort Worth, Tex. (Shut down)... 8,000 Deen 
Texas City, Tex. (Shut down).... 5,000 
21,000 4,000 4—Cross 
Total—Sinclair Consolidated Oil 
Corporation—13 plants .......... 156,450 111,100 100—Isom, 11—Dubbs, 4—Cross 





RICHFIELD OIL COMPANY OF CALIFORNIA 


Richfield Oil Company of California 


OS eS A ar ,000 
IEEE Sei sc op abe aluene g @ ae 3,000 
0S.” Eee ree See 55,000 
eS See ore 4,000 
I EI Ria i 2 ccaind dea < He 65,000 





Total—Richfield—five plants ....... 129,000 


14,000 4—Cross 
16,000 12—Black 
30,000 4—Cross, 12—Black 





UNION OIL COMPANY OF CALIFORNIA 


Union Oil Company of California 


37,000 





TS cnn Chie creep ek ewieleas« 10,000 
NES SP rene Se ne 6,000 
NG ME AS So a ane arp wild eae Wl 5,000 
MN INL. <5 2 4 8's a hoes ows oR ES bo. 30,000 
ES OS Sg, oS SER ae ee See 900 
EOI, GUE | oo osc wren ocees 55,000 
Total—Union Oil Company of 
California—Six plants ............ 106,$$$ 


37,000 7—Cross, 1—Leintz 
1—Carburundum. 





(Continued on next page) 
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ATLANTIC REFINING COMPANY 
Rated Crude Rated Cracking 








Company— Capacity Capacit Number and Type of Cracking 
Bbls. Day Bbls. Day Units January 1, 1930 

Atlantic Refining Company 

NG MM tins 6 dock nip sina Kane ess 0/0 9,000 6,000 6—Cross 

Philadelphia, Mer eo tee ns 50,000 30,000 10—Cross, 4 De Florez (bldg.) 

fe Rae ¢ SMS Sp cee iene ree 8,000 4,000 2—Cross 

Une SOR > kas beak Wiceescaks 5,000 3,600 2—Lewis 
Total—Atlantic Refining Company— 

se MON’ x <s whale dis ues alockints aur ps 72,000 43,600 18—Cross, 4 De Florez 


2—Lewis 





PURE OIL COMPANY 


Pure Oil Company 





RIE IN Oger or a ah wy big a a arate 7,500 7,500 2—Cross, 4 Gyro (2 bldg.) 
SUM MEI gs goes Cals ep les ace kts 2,500 2,000 4—Dubbs 

GRO, GPRM So. o's kk obese «oe 8,000 5,500 2—Cross, 3 Gyro (1 bldg.) 
mearens  Beeeey We. ok hea S 5 inks 20,000 11,000 4—Cross, 3 Gyro 
OGCHINONE, ROMME , 0b5ckcdececace 30,000 20,000 24—Cross, 4 Gyro 

nen Seer: WY, We. iw cst aca 3,500 1,200 3—Gyro 

Total—Pure Oil Company—Six plants 71,500 47,200 32—Cross, 4 Dubbs, 17 Gyro 
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CITIES SERVICE COMPANY 


SUBSIDIARIES 

Empire Oil & Refining Company ise 
I OR ae al aes, cn ye pic wens 5,000 1,500 2—Doherty (shut down) 
a |” See See ar 4,000 1,000 1— Doherty 

Se ee, COS Ss Sila ree cles «a's 7,500 4,500 3—Doherty, 2 Dubbs 
ORIN. 0 OE iS Ss oveacauars 3,600 2,000 2—Dubbs 

et CN, ONES sa cc ivdos cows 15,000 9,000 6—Doherty 
Cities Service Refining Company 

East Braintree, Mass. . .......... 15,000 6,300 2—Doherty, 1 Holmes-Manley 
Crew Levick Company ; 
Ceney a SOS We Fob oc bh cones 5,500 1,700 2—Doherty 

Titusville, Pa. (bldg. add.) Oe eS | ee a 
Total—Cities Service Company— 

Ee i en eee er = 61,600 26,000 16—Doherty, 4 Dubbs 


1—Holmes- Manley 





CONTINENTAL OIL COMPANY 


Continental Oil Company 

















OS a es Pre eee 3,000 1,500 8—Burton 
NG FR SEERA any eon 1,500 eal 
hae ey Re en ae cts 1,000 jail 
ON a eS ers ene 4,000 3,000 6—Cross 
wichita Falls, Texas.) . 2.0, 020.60 6,000 2,000 4—Dubbs 
NE OR os og dons Sn ard Od 4,000 3,000 16—Burton (shut down) 
mee Cate. OMe il cw cae 27,000 16,000 6—Dubbs, 2 Cross 
mertmoge, MG. desc dcssens 10,000 6,000 4—Dubbs, 2 Cross 
Total—Continental Oil Company— 
RS es eee ee aes 56,500 31,500 24— Burton, 
14 Dubbs, 10 Cross 
SUN OIL COMPANY 
Sun Oil Company 
SL MUN, Ses eee a ces 12,000 10,000 2—Cross 
Yale, Okla. be SO SUE Feat oe nN, Peed ee 5,000 eerie 
Marcus SE: ME OE a aes 25,000 32,000 7—Cross, 6-own. 
Total—Sun Oil Company—Three 
ES SRA gE TPT: fy Pitre & 42,000 42,000 9—Cross, 6-own. 


__— 





STANDARD OIL COMPANY OF OHIO 
Standard Oil Company of Ohio 








Deentiene. @Mibe: 2 si5 5 e204 sk Ses 18,000 9,600 4—Tube and Tank 

Toledo, Ohio CA Oe coe ee wane 16,000 5,400 2—Tube and Tank 

Latonia Refining Co., Latonia, Ky. 8,000 2,500 1—Tube and Tank 

Total—Standard Oil Company— 

Ohio—Three plants . ............ 42,000 17,500 7—Tube and Tank 


——__. 





MID-CONTINENT PETROLEUM CORPORATION 


Mid-Continent Petroleum Corporation 


West Tulsa, Okla. 40,000 18,500 80—Coast (10 shut down) 


4—Koontz. 








Total—One plant 18,500 


— 


40,000 





LOUISIANA OIL REFINING CORPORATION 


Louisiana Oil Refining Corporation 








coemer Clty CIOs ERs 005 08 he 12,000 12,500 9—Tube and Tank 
memter City (No, 2) oi dbs cceices 3,000 see 

ey COMMS 0s Sea 20,000 aR "3 
Total—Louisiana Oil Refining 

Corporation—Three PORNO: Goats. c oa 35,000 12,500 9—Tube and Tank 


Se 





(Continued on next page) 


10 


with the exception of Gulf Oil Cor- 
poration, are interested in the hy- 
drogenation process and are mak- 
ing a study of its possibilities. 

In the second grouping (capacity 
ranging from 100,000 barrels to — 
200,000 barrels) there are but four 
companies, including Tide Water. 
Associated Oil Company, Sinclair 
Consolidated Oil Cor poration, 
Richfield Oil Company of Califor- 
nia and Union Oil Company of 
California. The four companies 
operate 32 refining plants, and 157 
cracking units. Their total refin- 
ing capacity as reported to Bureau 
of Mines is 549,850 barrels, and 
their total cracking capacity is 192,- 
000 barrels. As a group, and in so 
far as aggregate capacity is con- 
cerned these four companies are 
comparable to the 11 companies in 
the third group in the tabulation. 
Added to the first group to make 
a total of 11 companies with capac- 
ity rating above 100,000 barrels 
daily some interesting facts are 
evidenced. 


Eleven Companies: Two-Thirds 
Total 


Such a group operates 115 re- 
fineries and 1415 cracking units. 
The total crude charging capacity 
as reported is 2,535,350 barrels per 
day, and this figure is 66.67 per 
cent of the total refining capacity 
of this country. Their aggregate 
rated cracking capacity is 1,225,- 
175 barrels, which is 71.09 per cent 
of the country’s total. It is rough- 
ly estimated that this group of 11 
companies, operating at 75 per cent 
of rated capacity and recovering 
42 per cent gasoline can provide 
the market with 70 per cent of the 
present average daily gasoline pro- 
duction, which is strikingly indica- 
tive of their commercial impor- 
tance. 

It is interesting to note that 
practically all of the properties or 
manufacturing facilities of these 
larger companies are in operation 
continuously. The exception shown 
in the listing of Sinclair Refining 
Company is brought about by that 
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VACUUM OIL COMPANY* 
Vacuum Oil Company 





I TIS ORS sis Sas pa den'e hs ce 20,000 6,500 
SMT RS) ES oy ike as bpulc oad e aa kid 6,500 1,800 
é SUBSIDIARIES 
Lubrite Refining Corporation, East 
ee RS SN, oa aia a'h 9 08 3,500 1,700 
Total—Vacuum Oil Company— 
ET Sed. eG beehs oo Bcf 30,000 9,000 


3—Cross, 3-Tube and Tank 
2—Cross, 1-Tube and Tank 


1—Pratt, 4 Flemming 


5—Cross, 4-Tube and Tank 
4—Flemming, 1 Pratt 
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this year has been averaging 42 per 
' cent. Many of these companies se- 
cure percentage recoveries appre- 
ciably above the average figure, 
and secure gasoline yields running 
from 60 to 70 per cent at many of 





SKELLY OIL COMPANY 





Skelly Oil Company i—Pipe Still 
El Dorado, es Sa & 23,000 15,500 
Pampa, Texas (announced) ...... 5,000 éoam 

Total—Skelly Oil Company—Two 
CE 5 tae ee eo 28,000 15,500 


12—Jenkins (6 shut down) 


12—Jenkins, 1—Pipe Still 


their plants. The total cracking 
capacity reported is 1,497,475 bar- 
rels per day, or 87.62 per cent of 
the total cracking capacity in the 
United States. 





BARNSDALL CORPORATION 


Barnsdall Corporation 





I MM oe nae aie os ced vest 4,000 1,500 4—Dubbs 

ES SS: |S eat ee eo 5,000 4,000 3—Cross 

een, OPIIG, gcc cece ceacs 1T,000 3,500 3—Cross 
Total—Barnsdall Corporation—Three 

Be TE ERGHIE Sa 20,000 9,000 


4—Dubbs, 6 Cross 


The remaining approximately 20 
per cent of crude capacity and § mo 
about 13 per cent of cracking ca- § am 
pacity (289 cracking units) is di- J at 
vided among 241 companies with § is ; 





*NOTE—Since this article was written, Vacuum Oil Company has purchased the White Star 
Refining Company of Detroit. White Star Refining Company cperates two refineries as follows: 
Detroit (Trenton), Michigan—crude capacity 6000 barrels, cracking capacity 5000 barrels, three 


276 refineries, as of January 1, § litt 
1930. During the past nine months J vor 


Dubbs units. Wood River, Illinois, 5000 barrels crude capacity with cracking capacity of 3000 about 20 new refining companies In | 


gin gteneer oe units. This brings the total Vacuum Oil Company oats refining copecity to b aed dh 
1, arrels, cracking capacity to 17,000 barrels, and a total of 20 cracking units. oincident ave n organize an ave 
with this announcement, President C. E. Arnott on August 17 stated that negotiations should have ce § : 

soon be completed through which a second company of similar size and operation would be ac- built or are now building plants in 


quired. 


company’s abandonment of its New Orleans refinery, 
and the acquisition of Pierce Petroleum Corporation 
and inclusion of Producers and Refiners Corporation, 
each of which have shut-down refineries. Practically 
all of the shut-down cracking units reported among 
the major companies are of the Burton type, many of 
which are being dismantled annually because of obso- 
lescence and wearing out of the metal. The few other 
shut-down cracking units of various types are inopera- 
tive for various reasons of no interest here. The total 
rated shut-down cracking capacity of the group of 22 
companies is 85,260 barrels, which leaves a total of 
1,412,190 barrels of reported capacity in operation. 

The third group of companies listed in the table 
consisting of 11 companies, have a total of 44 refineries 
with reported capacity of 498,600 barrels per day, and 
a total of 298 cracking units aggregating 272,300 bar- 
rels reported capacity. 

The 22 major companies included in this analysis 
control or own 4/7 refining organizations, each of the 
integrated type, and have 159 refineries. This is 44.41 
per cent of the total number of refineries operating, 
and 37.85 per cent of the total of 420 refineries in this 
country. 

With an aggregate rated capacity of 3,033,950 bar- 
rels daily, as reported to the Bureau of Mines, these im- 
portant companies have 83.4 per cent of the reported 
operating capacity in the United States, and 79.79 per 
cent of the total capacity, including the shut-down and 
building plants as of January 1, 1930. 


Through the employment of 1713 cracking units, 
which is 85.56 per cent of all cracking units in this 
country, these organizations contribute largely to the 
present yield of gasoline from the barrel of crude, which 
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TABLE 2 T 


Type and Number of Cracking Processes Used by 








22 Leading Companies and Total Number of 
Same 29 Processes in the United States 
Type Process No. Units Total U.S. 
OS SERIALS Oe mee eT a 12 12 
SO a wap dc ussess pagan 93 93 
OE 6 winGcsiey dene be Re 785 895 
eee eer 1 1 
ROE. (asak<s +o¥eeeea wes 80 80 
RMNNUOE boos weaanedvedvegnd 1 1 
Re Cre. | OPER CERT. 135 163 
Oe Ne Pah eee Poe 5 5 
SN oe <A Sleh n0s ae eee’ 16 16 
EE do 5d sa eetwacdwag eked 126 188 
PR, og a.utbwaesencevas 4 8 
Gyro Vapor Phase ......... 17 17 
Holmes-Manley . .......... 123 129 
SE FONG EN he 2 2 
sang owhee ses 03.090 08 100 100 
Kv anh abi dinnsadad 4 13 49 
ME bs 5-5: 5 0d ows Cae 4 4 
NE oho ap oi GT ORE Ck Re 1 1 
RRS nk eo oa ad hee 2 4 
ROS “eA S Seah ioe ice Be 20 20 
PUNE ia SO FR SS aacknn ows 1 4 
Pets Le oy ic eetias 11 13 
SS ete 1 1 
NIN 8 eb poi naceixaaecs 6 6 
et COURT oo. G ccaeecess 6 6 
True Vapor Phase.......... 1 ? 
ZUR GRE. DAME. Niece cess 124 124 
Vapor: FRAN 3. ..o. 2106 cusns 2 3 Dem 
White Eagle ......... comin: om 1 dema 


Total number processes in United States — 38. 
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By ALEXANDER B. MORRIS 


n the HE season is close at hand when the demand sented by present stocks of crude and the large 
7 for gasoline passes the center of its annual cracking capacity of the country’s refineries makes 

ly 20 upward swing, and when, for five or six this threat of especial seriousness this year. Not 
and months use will exceed production by substantial only are crude stocks at a very high level, but crude 
ig ca F amounts. As seems to be the customary condition, production, already at the danger point, could easily 
is di- J at least of late years, the price received by refiners be raised, within 
with J is so close to the cost of production as to show very less than-a week, 
ry 1,§ little if any profit, except to the largest or most fa- to a point which 
ionths § vorably located operators. Some slight improvement would flood © not 
panies J in price has always been developed during the sum- only the pipe lines 
have § mer months, but there is always the very real threat and refineries, but 
that this improvement will not be sufficient to bring every river and 
the year’s average price above the year’s average stream leading out 
production cost. of the principal 
The large potential gasoline production repre- producing areas. 
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24 PLATE 1 

Demand. Supply. Stocks in gallons and stocks in number, of days’ supply based on succeeding 90 days’ 
demand from 1922 through 1931. Shaded area represents suggested curtailment of production during 
_ 38. the next two summers 
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Helpfulness 


A. engineer, unused to Dubbs 
operation, recently took over the 
management of a refinery He felt sure 
he could make a certain unusual and 
profitable by-product from the plant’s 
Dubbs residue But how? 


A tough problem for him 


He asked Universal about it He was 
invited to Chicago He came 


Six Universal technologists at once 
went to work with him 


These men brought to the task not 
only sound scientific training but years 
of varied practical experience 


They included Universal’s chief engi- 
neer and one of his assistants; the head 
of Universal’s great research labora- 
tories at Riverside; two other distin- 
guished research chemists, and a con- 
sultant of international reputation 



























They attacked the problem from 
chemical and mechanical viewpoints, 
always with an eye to market 


Result: The refiner went home loaded 
with facts and suggestions and confident 
of success 


Cost to the refiner: Nothing If he 
should need more help, it will be as 
cheerfully given 





All Dubbs licensees are welcome to 
this kind of service 


Universal is always glad of a chance 
to help refiners make more profits 


Universal Oil Products Co 
Chicago, Illinois 


Dubbs Cracking Process 


Owner and Licensor 
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PLATE 2 
Showing the effect on stocks expressed in gallons 


of the suggested curtailment represented by the 
shaded areas in Plate 1 
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Faced with this predicament it will only be the exercise 
of the greatest caytion that the refiners will avoid ac- 
cumulation of such stocks of gasoline that complete 
shut down will be necessary. 

Fortunately, a study of supply, demand and pro- 
duction over the past six or eight years furnishes a 
means whereby the effect of the present unregulated 
trend may be anticipated at the same time making 
possible an estimate of the benefits to be derived 
from any given program of curtailment. Examina- 
tion Plate I will reveal a number of consistent points 
of control for projecting the curves at least two years 
into the future with reasonable accuracy. For in- 
stance, it will be observed that the peaks, the 
troughs and the December points on the demand 
curve lie very close to three straight lines for the 
past eight years, and that if these lines be projected 
through 1930 and 1931 a demand curve for those 
years can be constructed by sketching in a curve 
between the December points the February troughs 
and the August peaks, and the closeness of adher- 
ence of these control points to the straight line rate 
of increase over a relatively long period gives excel- 
lent assurance of a high probability of accuracy for 
the next ensuing short period. The forecast of the 
production for 1930 and 1931 is more open to con- 
jecture. In this estimate the line connecting the 
December points on the production curve for 1928 
and 1929 was projected and a production curve 
sketched in having the same general shape in each 
year that that curve assumed in the past. From these 
two curves of supply and demand is constructed the 
estimated future stocks. 

The curve labelled “days’ supply” is constructed 
from the demand and stocks curves. It represents 
the number of days’ supply in stock at the end of 
each month in terms of the actual (or estimated) 
demand for the next succeeding 90 days. Thus the 
figure shown by this curve for January, 1930, is the 
number of days which the stocks on hand at the 
end of that month would last, without any additions. 
under the average demand conditions for February, 
March and April. When so constructed the days’ 
supply curve has much more real meaning than 
when based on the demand for the month just past, 
especially in connection with a commodity whose 
demand changes so rapidly from month to month. 

Indications are that the low point of gasoline 
stocks in October of the current year will be very 
close to the high point in March, 1929, and that 
the August, 1930, low point on the days’ supply 
curve will be around 35 days instead of 27 days as 
for 1929 and 24 days as for 1928. These mounting 
stocks both in gallons and in actual days’ supply 
are the result of an entirely’ unnecessary and un- 
warranted speeding up of\ refining operations dur- 
ing the summer months. There is no occasion for 
increasing production with increasing demand in 4 
commodity of which there is already not only an 
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IONEERED by Westing- 

house, leading manu- 

facturer of air removal apparatus, steam-jet 
air ejectors have been developed to a high de- 
gree of efficiency, simplicity and reliability, over 
a wide range of application. The outstanding 
performance of this equipment with all types of 
high-vacuum condensers has definitely estab- 






























Steam-jet 
ir Eyectors 





lished its superiority to that of any other type of 
air-removal apparatus. 

Each application of this equipment for any 
specific condition is an individual engineering 
problem for which Westinghouse maintains a 
staff of competent engineers. An inquiry at our 


nearest office will bring this service to you. 





Service, prompt and efficient, by a coast-to-coast chain of well- equipped shops 
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Westinghouse 





TUNE IN THE WESTINGHOUSE SALUTE OVER THE N.'B. C, NATION-WIDE NETWORK EVERY TUESDAY EVENING. 
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actual surplus but a potential surplus far in excess 
of any possible use which is readily realizable within 
a fraction of the time that the present stocks will 
last. 

If the humps in the supply curve could be levelled 
off during the next two summers, and the produc- 
tion of gasoline gradually increased throughout the 
period somewhat as indicated by the lower edges 
of the shaded portions, very decided benefits would 
result. Of course much greater benefits would re- 
sult from a complete flattening of the supply curve, 
but that is useless even to think of. There seems to 
be little reason, at least none apparent, why the rate 
of increase in rate of production of this already too 
plentiful product should not be more gradual. As a 
whole refineries can operate efficiently at 80 per 
cent capacity, and if, in doing so, they are already 
making more gasoline than is to be used, why as- 
sure the absence of profits on all the summer’s out- 
put by speeding up to 100 per cent capacity the 
moment the increase in seasonal demand gives 
promise of affording some relief? 

The effect of this suggested curtailment is shown 
in Plates 2 and 3, the October, 1930, trough of the 
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PLATE 3 


Showing the effect on stocks expressed in number 
of days’ supply of the suggested curtailment repre- 
sented by the shaded areas in Plate 1 
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stock curve is lowered to 1,440,000 gallons, well be- 
low the 1929 peak and only slightly above the 1929 
trough. The savirig effect of this course on the situ- 
ation in 1931 is even more marked. In fact were even 
this moderate program of curtailment adhered to 
by the country’s refiners, the Stocks of manufactured 
gasoline held at refineries would be reduced to about 
600,000,000 gallons by October, 1931, a point which 
would be equivalent to but 11 days’ supply. 

Were there not on hand such large stocks of crude 
oil, and were it not possible within a very short time 
greatly to increase the output of gasoline without 
loss of time in extensive additions to plant, such a 
low supply on hand might represent a dangerous 
condition. However, in October, and for several 
months thereafter normal demand will be below even 
the normal minimum of production. Runs to stills 
can be increased over night and any danger of an 
actual shortage immediately removed. Of course, 
competitive conditions would never permit any such 
depletion of the nation’s stocks of motor fuel, and 
even with the closest control and the best intentions 
to adhere to some such program, many plants 
would exceed their quotas of production in the face 
of such rapidly falling stocks. 

The main purpose of this article, however, is to 
show what surprisingly strong influence upon gaso- 
line stocks can be worked by a little moderation in 
summer production for as short a period as two 
vears. The program suggested does not involve any 
reduction of output—merely a restraint upon the 
tendency to make production catch up with demand 
at a time when demand, in the rear for the greater 
part of the year, has its only natural opportunity 
to catch up with production. 

The question of price has been carefully avoided 
so far in this discussion. Any attempt to forecast 
gasoline prices even for one month ahead is futile. 
It is certain, however, that the reduction of gasoline 
stocks to a point where they represented only 11 or 
even 20 days’ supply, would not cause any price re- 
cessions. Let us assume then that this program 
would have no effect upon gasoline prices whatever; 
that the ocean of crude in storage and the ready con- 
vertability of this into gasoline tended to prevent 
any appreciable rise. Even thus, the refiners would 
benefit materially from an operating policy which 
permitted them to store their gasoline as crude 
rather than as a finished product. Not only are the 
storage losses’ from crude storage less in actual 
volume, but such losses entail no losses of refining 
labor and overhead such as are involved in storage 
losses of finished gasoline. 


SCHEDULE PRODUCTION 
As a means toward accomplishing this very de- 
sireable end, let every refiner estimate what will be 
his normal gasoline output next December, and 
starting with his March output make out a schedule 
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Fool- Proof 
Design 
.and. 
“Trouble- Free” 
Operation 
feature 


BRISTOL’S 


A Gulf Publishing Company Publication 
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Air Operated Control Equipment! 


BOVE are shown two Bristol’s Air Op- 

erated Temperature Controllers in- 
stalled at one of the larger Natural Gaso- 
line plants ir. the Greater Seminole Area 
of the Mid-Continent field. These particu- 
lar instruments are used to automatically 
control pre-heater temperatures, thus in- 


suring a constant temperature of gasoline 
entering the stabilizer column. 

This type of Bristol’s Control has been 
thoroughly proven in service . . . many 
successful installations have been in oper- 
ation in all branches of industry for sev- 
eral years. 





Sectional view shows simple trouble-free design of 
Air Valve in Bristol’s Controllers 


Complete control equip- 
ment can be furnished 
to automatically’ regu- 








Below: Bristol’s Double 
Service Distance Type Air 
Operated Temperature 
Controller. 


A distinctive feature which has 
done much to establish the fine 
tecord of Bristol’s Air Operated 
ontrollers is the simple design, 
tugged construction and _ accessi- 
bility of the Controller Air Valve. 

shown above at (AA), the 
Controller Air Valve Cap extends 
thru front of instrument case; 
readily accessible for inspection, 
cleaning, replacement or inter- 
an zing. 


To remove, unscrew air valve cap 


— 








1. Air Valve Cap. 

2. Air Valve Ball 

3. Air Valve Seat 

4. Air Valve Spring 

5. Air Valve Pin 

6. Incoming Air Channel to 
Controller Valve Cham- 


er. 

7. Outgoing Air Channel to 

Diaphragm Controller 
Valve. 


(A or A) and lift out air valve 
(2) with spring (4) attached. 
The Valve seat (3) is then ex- 
posed, almost flush with front of 
instrument case. 

To replace, simply screw Valve 
Cap (1) into position again. The 
Controller is immediately ready 
to operate—no further adjust- 
ments are necessary. In fact, no 
adjustment is required regardless 
of length of time instrument re- 
mains in service. 


late either temperature 
or pressure ... tem- 
peratures up to 550° 
Fahr., or pressure to 
500 Ibs. per square 


Those responsible for instrument opera- 
tion and maintenance will immediately ap- 
preciate the rugged, durable construction, 
and simple design of all operating parts in 
this Bristol’s Controller. Especially as such 
design pertains to the controller air valve 
(see detailed descriptions elsewhere on this 


page). 


Complete information, prices, etc., will be 
sent to any interested person in your plant. 
Get in touch with nearest Bristol’s Branch 
Office or write direct to home office at 
Waterbury, Connecticut. 


} Field Engineering Service ( 


without obligation 


THE BRISTOL COMPANY 


WATERBURY 


ST. LOUIS, MISSOURI 
Boatmen’s Bank Bldg. 


SAN FRANCISCO, CALIF, 
Rialto Building. 


CONNECTICUT 
Branch Offices: 


DENVER, COLORADO 
U. S. Nat’l Bank Bldg. 
LOS ANGELES, CALIF. 

747 Warehouse Street 


Akron St. Louis Chicago Los Angeles 
Denver Philadelphia Detroit Birmingham 
Boston San Francisco New York Pittsburgh 





BRISTOLS 








— 











114 Tue REFINER AND NATURAL GASOLINE MANUFACTURER 








of production for the intervening months, dividing 
the difference between the March actual and the 
December estimate equally between these months. 
Let each refiner communicate his schedule anony- 
mously to some central clearing house, together with 
the rated capacity of his plants, and let it be under- 
stood beforehand that when eighty per cent of the 
refining capacity of the country had reported, all 
reporting would adhere to their schedules as turned 
in. This would involve no contracts, no signed cor- 
respondence, no legal obligation to keep any prear- 
ranged faith. No discrimination would be practiced 
as all refiners would be advised of the reports re- 
ceived whether they reported themselves or not. 
There would be some backsliding, without a doubt. 
There would be some plant expansions by those who 


Refining Papers on A.S. M.E. 


HE refining division of the petroleum industry, and 
the pipe line phase of the oil producing industry 
are featured in the program arranged by the American 
Society of Mechanical Engineers at its meeting at Tulsa, 
October 6 to 8, during the International Petroleum 
Exposition. National President Charles Piez will be 
present and speak. The program as it pertains to re- 
fining, follow: 
“Improving Combustion Efficiency in Oil Refineries,” 
by J. R. Darnell, Hyde Park, Boston, Massachusetts. 
“Cotrell Process for Sulphuric Acid Recovery,” by 
P. E. Landlot, Western Precipitation Company. 
“Creep Stresses in Various Alloys at Elevated Tem- 
peratures,” by R. L. Duff, Standard Oil Development 
Company. 
“The Hot Oil Pump for Cracking Stills,” by J. M. 
Shimer, Wilson-Snyder Pump Company. 
“The Hot Reciprocating Pumps for Cracking Stills,” 
by F. B. Applegate, Worthington Pump Company. 
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did not come into the plan and by these who dropped 
out of it. No scheme will ever work perfectly. But 
those who stuck, provided the spirit to stick was 
strongly upon those who entered into the plan, would 
receive all the benefits in capacity sales from storage, 
heavy reductions of finished stocks, and reduced cost 
of operations over the summer months; whereas 
those who dropped out and sought to take advantage 
of the situation created by the steadfastness f the 
others would find themselves next winter with un- 
diminished stocks, increased plant investment and 
summer profits diminished by the added operating 
costs of their enlarged plants run to capacity. 


Will not some disinterested soul step forward and 
volunteer as compiler of the ananymous reports? 


Program at Tulsa, October 8 


“The Refinery-Automatic Control of Each Process,” 
by M. J. Bradley, chief engineer, Leeds and Northrup 
Company. 

“Design of Heat Exchange Equipment for a Single 
Flash Fractionating Unit for Crude Distillation,” by 
D. B. Irwin, Pan American Petroleum Corporation. 

“High Pressure, High Temperature, Pipe Still Refin- 
ing Equipment and Process,” by John Primrose, Foster- 
Wheeler Corporation. 

“Cracking Equipment,” by Lyman C. Huff, chief 
engineer, Universal Oil Products Company. 

“Stabilization and Absorption, Technical and Eco- 
nomic Considerations,” by L. S. Gregory, Whealton and 
Townsend Company. 

“Heat Losses in Refining,” by H. S. Bell, consulting 
petroleum engineer, New York City. 

“Insulation of Cracking Coil and Tube Still Fur- 
naces,” E. V. Rinehart, Johns-Manville Corporation. 


National Petroleum Association Meeting 
Atlantic City, September 17-19 


ATIONAL Petroleum Association will hold its 
eee convention at Hotel Traymore, Atlantic 
City, New Jersey, September 17, 18 and 19. The pro- 
gram at this meeting embraces the interesting topics of 
hydrogenation, aviation, marketing of petroleum prod- 
ucts and petroleum economics. 

Colonel Clarence M. Young, assistant Secretary of 
Commerce, in charge of aviation will speak on the rela- 
tion of the Federal government to the development and 
control of aviation. Guy W. Vaughn, president, Wright 
Aeronautical Corporation will discuss the problems and 
needs of the airplane manufacturer. L. D. Seymour, 
National Air Transport Company will speak of the 
problems of airplane manufacturers. 

From a manufacturing standpoint, one of the most 
interesting and important developments in refining is 





the Hydrogenation process and the story of the system 
will be told by Dr. R. T. Haslam, Standard Develop- 
ment Company. Dr. Haslam is also presenting a paper 
on this process at the meeting of the American 
Chemical Society, early in September. 

H. L. Horning, president, Waukesha Motor Com- 
pany, will discuss cooperation between the automotive 
and petroleum industries. Economics of the petroleum 
industry will be presented by one of the members of 
the Federal Oil Board’s economic committee. R. B. 
Kahle, president, Colonial Beacon Oil Company will 
discuss some of the problems of marketing. 

The annual banquet will be held September 18 and 
on the same day the members will be entertained at 
luncheon by Sinclair Refining Company at the Sea View 
Golf Club prior to the annual golf tournament. 
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EFFICIENT TURBINE DRIVEN UNITS 
FOR THE GASOLINE PLANT 


The TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
Steam Turbines - Gears - Shaft Couplings 


Illustrated above is a 133 HP Terry Tur- 
bine installed in a gasoline plant of a 
Western oil company. 


The unit delivers 1800 gallons of water 
and 550 gallons of lean oil per minute. 


A well balanced flow of oil and water is 
assured at all times. The unit is compact, 
efficient, flexible and occupies a smail 
amount of floor space. Maintenance and 
packing problems are reduced to a mini- 


mum. 


Full information on Terry turbines for 
pump drive or any other application fur- 
nished on request. 








116 Tue REFINER AND NATURAL GASOLINE MANUFACTURER SEPTEMBER. 1930 


















phLEACH 


| High Pressure. 
EXCHANGERS 


Manufactured of 
Parts Tested at 


300 


Ibs. per sq. in. 











The Leach Fracto Condenser 
is fully protected by patents 
in the United States and 


foreign countries. 
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Stabilizing Unit Handles 


290,000 Gallons Daily 


handling up to 290,000 gallons of gasoline daily 

has been completed by General Petroleum Cor- 
poration at its Santa Fe Springs absorption plant, the 
installation ranking as one of the outstanding develop- 
ments of the year in gasoline plant construction. 


| SINGLE stabilizing unit which is successfully 


Regarded for some time as the largest natural gaso- 
line plant in the world, the addition of a more modern 
stabilizing installation has increased the efficiency of 
operation and made possible the manufacture of a 
specification product under all conditions. 


Gas treated at Santa Fe Springs comes from several 
zones, and while each sand yields a slightly different 
gas, the gasoline obtained does not vary as might be 
suspected. Pressures also vary in the different zones, 
but these conditions pertain more to the main absorp- 
tion plant than to the stabilizing unit. 


The main stabilizing column is five feet in diameter 
and 85 feet high. It is equipped with 36 trays and de- 
signed for a working pressure of 200 pounds, although 
it is now operating at an average pressure of 195 
pounds. Originally designed to handle from 150,000 to 
170,000 gallons of gasoline daily, the column is success- 
fully carrying about 80 per cent more. and probably 
could handle a full 100 per cent overload. 

Six 15-inch by 13-foot, Type F-155 heat exchangers 
are used, arranged in two rows of three each near the 
base of the installation. Three 26-inch by 10-foot, 
Type K-120 condensers are arranged, one over the 
other, beginning just above the heat exchangers. The 
re-boiler is 48 inches by 80 inches and stands near the 


base of the main column. The accumulator is General 
Petroleum Corporation’s own design. The principal 
working parts are compactly arranged, the company’s 
engineers having helped to achieve this. Auxiliary 
equipment, including pumps and meters, is located near 
the base of the main tower. 

Raw 
pumped directly to one large accumulator tank under 
a pressure of 40 pounds, this pressure also being held 
on the tank. From this point it is picked up by centrifu- 
gal pumps and sent through three exchangers and one 
preheater and into the main column at a pressure of 
250 pounds at the pump and a temperature of 245°F. 
Gasoline from the column enters the re-boiler at the 
bottom, passes out of the top and returns to the col- 
umn at a point about 12 feet above the base. Gasoline 


gasoline from the five absorption units is 


leaving bottom of the main column passes through 
three heat exchangers and two coolers and to storage 
tanks. 

Vapors passing off the top of the column are par- 
tially condensed by three condensers, the condensate 


running into a reflux accumulator and the uncondensed 
vapors passing out of the top of the same through a 
back pressure regulator. 

A part of the reflux is pumped from the accumu- 
lator to the top of the column to maintain the desired 
temperature at that point. The excess reflux from the 
accumulator is expanded through a heater to the fuel 
line. 

Care is taken to maintain a constant gasoline feed 
and reflux rate, to insure even quality of gasoline and 








Stabilizing unit at General. Petroleum Corporation's 
Santa Fe Springs, California, plant 


119 


$] 


1934 


SEPTEMBER. 











LOS ANGELES 





THE REFINER AND NATURAL GASOLINE MANUFACTURER 


PROGRESS 





NEW YORK 


E.B.BADGER C. 





120 








ERAN AN I IT I nh PTR PE RIOR EPR EOD Dg GN FE LE Re ht RE Matt QOL aS, EET” LORE LA SE ALINE Be ci, RO EAE a6 LS OLB LED Pah Keven ae NE Rc a NDE IEA GTO ee ee bear aan Riad 9 Acar ial <7 
n 7 poe, athe alee one « 









R. 1934 


J 





SEPTEMBER, 1930 A Gulf Publishing Company Publication 








E. B. Badger & Sons Company has been and 
is the leader in the development and suc- 
cessful commercial application of most of the 


present day types of complete refining units. 


Continuous improvement is essential to meet 
changing conditions and requirements. We 


are carrying on constant and extensive 


research and experimental work. 













The following Companies are 


some of those who have pur- 
chased BADGER Equipment: 


The Texas Company 
Tide Water Oil Co. 
Sinclair Refining Co. 
Anglo-Persian Oil Co. Ltd. 
Emlenton Refining Co. 
Shell Petroleum Corp. 
Phillips Petroleum Co. 
Standard Oil Co. of N. J. 
Empire Oil & Refining Co. 
Texas Pacific Coal & Oil Co. 
Associated Oil Co. 
Pennzoil Company 
Independent Refining Co. 
* Gulf Refining Co. 

Tidal Refining Co. 
Continental Oil Co. 
Anglo-Mexican Petroleum Co. Ltd. 
Cities Service Refining Co. 
Barnsdall Corporation 
Beacon Oil Company 
Pierce Petroleum Corp. 
Magnolia Petroleum Co. of Texas 
New Orleans Refining Co. 
Skelly Oil Co. 
General Petsoleum Corp, 
Shell Oil Company 
Freedom Oil Works Co. 
Vacuum Oil Company 
Richfield Oil Co. 


Humble Oil & Refining Co. 





‘| SONS COMPANY 


TULSA HOUSTON 








BOSTON 
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to guard against loss of desirable fractions. Both the 
raw gasoline and reflux feeds is regulated by Foxboro 
controllers, the usual orifice arrangement being main- 
tained. 

The re-boiler and column temperatures are main- 
tained within one-half of one degree of the desired 
temperature, the success of the stabilization depending 
largely upon this small deviation from the ideal tem- 
perature. The pressure on the stabilizing column is 
maintained within one-half pound of the desired 
pressure. 

The regulator is on the water condensate from the 
re-boiler. Boiler pressure is maintained on the re-boiler, 
while the desired temperature is maintained by a half- 
inch regulator installed on the water condensate leaving 
the re-boiler. When the valve is closed, water covers 
the tube section, and when the valve is opened, water 
leaves the tower, allowing steam to cover the tube 
section and thereby increasing the temperature. 
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Liberal use of concrete for supporting such equip- 
ment as the heat. exchangers and condensers add 
strength to the installation and reduces the fire hazard, 
Elimination of buckling from steel platforms is also 
accomplished, in addition to a more attractive appear- 
ance. The ladder leading up the main column is en- 
closed by a barrel of heavy wire netting—an added 
safety factor for workmen. 


Five large DeLaval centrifugal pumps are used for 
circulating water and moving the gasoline, two being 
for the former and three for the latter. All pumps are 
in a pit below the surface of the ground. The pump 
house is equipped with blowers to prevent accumulation 


_of dangerous fumes. 


The unit was designed and built by C. F. Braun and 
Company ; actual arrangement of the equipment being 
largely in the hands of company engineers. Besides 
handling an almost unprecedented gallonage, the unit 
is one of the most attractive installations yet completed. 


Wilcox Has Modern Installation in Bristow Plant 
(Continued from page 74) 


treating systems are provided for handling the light 
products, and agitators of the batch type were erected 
for kerosene treatment. 

A recent addition at this plant is a compression 
type gasoline recovery installation for which gases 
and vapors are gathered from the skimming plant 
receiving house, the redistillation plant receiving 
house, light product storage and crude tanks. Yields 
from these vapors run from two to six gallons per 
1000 cubic feet. The plant production ranges from 





Cracking equipment at Wilcox Oil & Gas Company's Bristow, Oklahoma, 


refinery 





x é uy . 
Seta SO * 


4000 to 5000 gallons per day. Gases from the Dubbs 
unit operation are to be processed through an ab- 
sorption type recovery unit planned for early instal- 
lation. Vapors from the pressure distillate rerun 
operation are first scrubbed through alkaline solu- 
tion before they are compressed. 

The compression plant consists of four 80-horse- 
power Bessemer machines operating at 40 pounds on 
the low stage side and 175 pounds on the high stage 

side. 


Early in the construction 
of the new refinery P. I. 
Tinkler joined the organiza- 
tion as construction engi- 
neer. He supervised the in- 
stallation and design of fa- 
cilities, and upon comple- 
tion of the plant was made 
superintendent of its opera- 
tion, and has directed the 
modifications and additions 
to the plant as discussed in 
this writing. We are in 
debted to Mr. Tinkler for 
his helpfulness and his pet- 





mission to present the de- 
tails of plant operations. 
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You're Free from 
“cold-junction” errors 








With 
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POTENTIOMETER PYROMETERS 








P-208 





Actual chart width is 9% inches 


ECAUSE of the electrical principle* 

upon which it is built, the L & N 
Potentiometer Pyrometer offers the simplest 
and most reliable automatic compensation 
for ‘“‘cold-junction”’ temperature changes. 
A small spool of nickel wire, mounted on the 
terminal panel, varies in resistance with 
changes in temperature at the instrument. 


L & N Catalog 84-R lists L & N Po- 
tentiometer Pyrometers for auto- 
matic temperature control. Catalog 
87-R lists them for recording and 
for indicating. Special bulletins out- 
line their application to various in- 


dustries 


Positive, mathematically accurate and 
free from moving parts, it provides absolute 
protection against .cold-junction errors. 


The greater accuracy and complete reli- 
ability of L & N Potentiometer Pyrometers 
is leading thousands of plants to better 
results in heat-treating processes. 





* Information as to the outstanding advantages of the L & N Potenti- 
ometer system of temperature measurement will be supplied on request. 






LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE 


PHILADELPHIA, PA. 





LEEDS & NORTHRUP 








Cleveland Chicago 


Houston 


Los Angeles San Francisco 


L&N Potentiometer Pyrometers—Different From All Others—Most Accurate In Industry 


For Indicating, for Recording, and for Automatically Controlling Temperatures 











mpire Plant Operators Have 


Study Club at Seminole 


T started as a conference of four men employed at 

Empire Oil & Refining Company’s Lacy natural 

gasoline plant near Seminole. Now there is an 
organization which may be styled the Study Club of 
Empire Natural Gasoline Plants of the Greater Semi- 
nole Area. If such a 
title is a bit staggering 
by its length it can be 
stated now that the larg- 
er organization is but 


the machinery through =e 
which natural gasoline 4 
plant operation is being ar 4 
bettered in this district. ag 


i 
« 


The four men met in- 
formally in the Lacy 
plant office to discuss 
the problems of 


work 


their 
“and to devise 
methods of overcoming 
their difficulties. These 
meetings took place at night, often three and four times 
a week. Shortly they became a custom and it was de- 
cided to enlarge the gathering to include other men 
of the Lacy plant. The four wanted.to put them- 
selves in position to direct the work of calling the whole 
plant staff into the scheme. 

Just how these conferences grew into a district 
proposition is something neither C. F. Fischer, Lacy 
plant superintendent, R. H. Hunter, R. L. Poteet nor 
W. P. Southard knows. 


posed the quartet of the early meetings. 


They are the four who com- 
Perhaps J. 
W. Wilson, district superintendent, told the men at 
the other Empire plants. At rate men from 
these plants were shortly asking to come over and sit 
in at the Lacy plant conferences. Soon the number 


any 


taxed the plant office space, which may account for 
an addition to the building. 

By May 7, 1930, the larger organization had been 
formed, a set of officials had been selected, a program 
committee named and arrangements made to meet 
once a week. By that time a place for the meetings 
had become a problem so some flood lights were 
erected and the meetings moved outdoors. That 
had its difficulties so the study was given up for 
the summer and October 1 selected as_ the 
date for resumption of programs. By that time 
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Where Empire meets to solve plant problems 


some suitable quarters will have been provided. 

Officials are elected each two months. The first 
list of officials consisted of E. R. Estus, superintend- 
ent of the Jones plant, president; L. A. Sperry, su- 
perintendent of the Asher plant, vice-president; C. 
F. Fisher, superinten- 
dent of the Lacy plant, 
secretary. Each election 
will bring one new off- 
cial into the list. A sec- 
retary is elected each 
time and the two officials 
above him are pushed 
upward, while the presi- 
dent leaves office. R. 
H. Hunter, stock fore- 
man of the Lacy plant 
is now secretary, this 
leaves Mr. Sperry presi- 
dent, and Mr. Fischer, 
vice-president. 

J. W. Wilson, district superintendent of Empire 
natural gasoline plants in the territory was named 
chairman of the program committee and continues 
to hold the position. His duties are to select the 
subjects for discussion and to name the men to pres- 
Cir. & Crh. 

A typical program is one on specifications of nat- 
ural gasolines. With a subject like that the whole 
club membership gets into the discussion, after the 
subject has been presented. 

Programs are kept within the range of subjects 
Fre- 
quently one meeting does not give sufficient time to 
complete discussion. Then the subject is carried 
over another week so the membership can have full 
opportunity to give individual opinions. 

Membership is limited to superintendents, assist- 
ant superintendents, testers and stock foremen. 
There are 17 men in the Seminole area eligible to 
membership and all belong. The Lacy plant has 
five; Jones plant, three; Konawa plant, three; Asher 
plant, three; Maud plant, one; and Wilson plant, 
two. 

No dues are required. During the summer once 4 
month a picnic or some other event takes the place 
of a program. For such events club members are 
assessed to defray expenses. 


common to natural gasoline plant operation. 
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“Here, Lad— 


| believe you're nearly right 
on the fact that the ‘Linc- 
Weld’ motor is breaking a lot 
of records on performance—- 
but remember, we can't 
immediately change to 
‘Linc-Welds’ without break- 
ing a lot of restrictions 


surrounding our buying.” 






& 
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Ml 
Sure, Pop— 
Which in turn imposes restrictions on our earnings. 


Economies offered us by the ‘Linc-Weld’ motor due to modern 
STEEL construction—larger bearings and shafts—greater overload 
capacity—are REAL economies. 


Our restrictions are old-time fancies. 


If in order to get out of our motor groove we have to smash some 
of the restrictions around free business conduct—let’s smash them. 


There'll be plenty left. 


| was just reading where more than 2000 new laws have been passed 
in this country in three years. No doubt this contains generous 


allowance for breakage.” 


“Linc-Weld” Superiority is due to: 
1. Larger Shafts 


. Larger Bearings 







. Better Insulation 






. Stronger Frame (Steel) 
. Greater Overload Capacity 
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THE LINCOLN ELECTRIC COMPANY 
Department No. 34- ) CLEVELAND, OHIO 


LINCOLN 


‘LINC- WELD’ MOTORS 
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(Continued from page 71) 


would analyse as high perhaps as 16 per cent of hy- 
drogen, a good high vapor-phase gasoline 12 to 13 
per cent. There is only a difference of 4.6 pounds of 
hydrogen per 100 between Trinidad asphalt and pure 
Octane, CsH». This would amount to about 14 
pounds per barrel, if it were possible to get such 
combination by direct addition. For the average 
Mid-Continent residuums from three to six pounds 
per barrel would be the range if a gasoline com- 
parable to straight run were the objective. Naturally 
such would not be the objective as such motor fuel 
would not possess the desirable antiknock properties 
of the naphthene, aromatic and hydroaromatic mix- 
tures. By utilization of the hydrogen, free and com- 
bined of the fixed gases from hydrogenesis equili- 
brium the additional hydrogen supply per day for a 
1000-barrel per day plant should not exceed 1,000,- 
000 cubic feet, which is approximately 5600 pounds. 


COKE OR CARBON RESIDUE 
In destructive distillation of crude oils a coke or 
The amount of 
this residue is dependent upon the temperature and 
pressure conditions for a given crude and also to a 
degree by the type of apparatus employed. Distilling 
under vacuum certain crudes may distill over with- 
out deposition of residue, asphaltic crudes leave a 


carbon residue remains in the still. 


residue on vacuum distillation. The minimum change 
in the chemical nature of the distillation as compared 
with the original change takes place at the lowest 
pressure. With increase of pressure these changes 
become greater more residue is left in the flash after 
the distillation is complete. As higher pressures are 
carried, the temperature required to effect vaporiza- 
tion increases until finally a stage is reached where 
the heavier higher boiling hydrocarbons cannot with- 
stand the additional energy input required for vapor- 
ization therefore the 
change into simpler and more stable forms capable 
of vaporization or capable of withstanding additional 
heat absorption in the liquid phase. Naturally the 
liquid phase heat stable hydrocarbons are those with 
the greatest ratio of carbon to hydrogen as it may Le 
stated that without exception for hydrocarbons that 
those compounds having the greatest per cent of car- 
bon to hydrogen for a given number of carbon atoms 
have the greatest heat capacities in the liquid state. 
More heat is required per pound mol to effect vapor- 
ization. This too is of note that the chemical activity 
and power for combination increases with a decreas- 
ing percentage of hydrogen per pound mol and until 
that stage of hydrogen carbon complex is reached 
where the characteristics are more carbon, then hy- 
drocarbon. Polymerization and condensation occur 
in an increasing degree until such a stage is reached 


molecules suffer chemical 


‘when occluded with paladiuum so some idea is had 





that further heat energy input can only react to- 
wards separation into the elements of carbon and 
hydrogen. 

The question here that naturally arises is: what 
changes would have occurred in a pressure system 
for destructive distillation of hydrocarbons such as 
crude residuums had hydrogen been admitted during 
the operation? This can be answered if the nature 
of the original charge is known together with the op- 
erating temperature, pressure and time, catalysts if 
any, and effectiveness of contact with hydrogen, also 
the amount of hydrogen. At 200 atmospheres and 
785° F. with slow distillation there would be little 
carbon residue if the hydrogen were well distributed 
and there was no hot-spotting of the still. With re- 
moval of vapors for purposes of constant pressure 
the gaseous hydrocarbons would be high, particularly 
those of the saturated series. A heavily oxidised oil 
would yield a higher percentage of liquid within the 
motor fuel range under similar conditions of opera- 


tion. 
PROPERTIES OF HYDROGEN 


Some of the many properties of hydrogen have 
long been known but there is much yet to learn. It 
is considered as the protein chemical element be- 
cause of its fundamental atomic structure. It is the 
lightest gas known, on compression it behaves as no 
other gas, as the pv values gradually increase with 
increasing pressure. Other gases go through maxt- 
mum and minimum values of pv but the relative 
energy to mass of the hydrogen molecule prevents 
distortion in this manner with the exception that in- 
crease of pressure increases the activity in a manner 
that would suggest the active nascent state which is 
the atomic form. Hydrogen under pressure acts as 
though nascent, this activity increases with increase 
of pressure. The properties of nascent hydrogen are 
familiar to every chemist as it is under such condi- 
tions that most reducing actions take place. It has 
been noted that under 200 atmospheres pressure that 
compounds of mercury and silver in solution quantt- 
tatively are reduced to the respective increase of tem- 
perature hastens the preceptitation altho the reaction 
goes to completion when cold. The oxides of metals 
are reduced by hydrogen under favorable conditions 
of temperature and for pressure, hydrogen has the 
power of permeating many metals including iron 
at red heat. Metals have the power of occluding or 
taking up hydrogen in enormous volumes, paladium 
takes up as much as 900 volumes of hydrogen per 
unit volume and this is shared to some extent by iron. 
It would take in excess of 900 atmospheres pressure 
to make hydrogen occupy the space that it does 
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*SectionofaB &W 
Seamless NIROSTA KAQ Tube 


after 13,588 hours 


service in a cracking 
coil running West 


Texas Gas Oil 


(unretouched 
photograph 
















*This photo shows a 
section of a B & W Seam- 

less NIROSTA KA2 TUBE 
which was removed from a 
cracking coil after 13,588 hours’ 
service in one of the hottest sections 

of the still. (Removed because steel 
header box was condemned.) 


Such long service naturally suggested an in- 
vestigation of the physical properties, micro- 

Structure and general condition of the tube, to 
see what changes, if any, had occurred. This inves- 
tigation showed that nothing had occurred which 
would have prevented the tube continuing in its regu- 
lar service. _ 


THE 


BABCOCK & WILCOX 
TUBE COMPANY 


85 LIBERTY STREET NEW YORK,N.Y.. 
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of the tremendous energy changes at play between 
these elements. The remarkable part of hydrogen- 
ation as applied to mineral oils is the fact that such 
a process has not had long commercial application as 
the specific knowledge concerning hydrogen and its 
action on carbons and compounds of carbon under 
pressure has been so long known. The answer prob- 
ably is found in the fact that motor fuel has been 
cheap and hydrogen high, also the lack of metals and 
construction for equipment necessary to withstand 
the necessary pressures under corrosive conditions. 
As much credit at least is due to those who developed 
the mechanical side of oil hydrogenation as is due to 
the ones who developed the strictly chemical phases. 
New alloys of steel and recently developed principles 
of high pressure high temperature design have con- 
tributed no small part to successful hydrogenation. 


DE POLYMERIZATION 


Destructive hydrogenation may be compared to de- 
polymerization which in fact it is to a great extent 
although it is more than that. Cracking to a con- 
siderable extent is a polymerizing process, this taken 
together with hydrogenation causes the formation of 
tars and coke, that is small hydrocarbon molecules 
combine among themselves to form heavier com- 
plexes whose molecular weight may be in excess of 
2000. The average molecular weight of gasoline may 
be taken as 100 approximately. Hydrogen forced 
into proximity to the chemically active smaller mole- 
cules prevents them from going toward polymeriza- 
tion by either combining or holding into combina- 
tions the already combined hydrogen. It does more 
than that, for consider the specific illustration CsH» 
== CsHs + 7 C Hi+ 7C (Cross) to take place in the 
presence of hydrogen as follows CuH» + H:— CsHss 
+C:Hw. In actual practice of course such perfection 
as the second equation indicates would not be at- 
tained although the tendency would be in that direc- 


tion. Nascent carbon, if formed would go to hydro- 


PRIMARY AND SECONDARY HYDROGENATION 


Those familiar with the operation of cracking units, 
particular of the systems where tube stills are used 
are familiar with troubles incident to carbonization. 
This is more pronounced with the heavier oils, the 
Increasing tem- 
Where 
asphalt base residuums are to be used for conversion 


asphaltic oils the worst offenders. 
perature causes more rapid carbonization. 


stock, a preliminary treatment with hydrogen 
under high pressure 2500-4000 and at temperatures 
lower than those used in cracking would so change 
the nature of the oil that a large part of the carbon- 
ization difficulties would be avoided. Under such 
conditions from asphaltic oil there would be pro- 





*Note.—Where asphalt is made by air blowing oils at suitable tem- 

ratures water is formed and carried from the system, This is de- 
i oivnenation, polymerization into heavier asphalt is the consequence 
as would naturally be expected. 
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duced a synthetic product more nearly resembling 
lubricating oil than the original variations in volume 
of hydrogen and operating pressure could vary the 
nature down to a paraffin base. At the higher tem- 
peratures required for more complete conversion to 
motor fuel additional hydrogenation would be neces- 
sary to meet the needs of the new equilibrium condi- 
tions and further prevent the deposition of coke in 
zones of reaction. Oxygen originally present as a 
constituent of the asphaltic nature could not escape 
from a closed system, therefore no deleterrious de- 
hydrogenating force would come from this source* 


The oxygen or sulfur on account of their strong 
electropolar natures present with a continuous sys- 
tem of hydrocarbons under heat and pressure would 
assist rather than retard pyrogenesis and hydrogene- 
sis. Oxygen derivitives of hydrocarbon falling with- 
in distillation range of motor fuel ofttimes prove 
valuable as antiknock and anti-carbon constituents 
of motor fuel. Sulfur of course is undesirable ; means 
must be taken for its separation. The fact that hydro- 
gen combines with sulfur to form hydrogen sulfide 
suggests methods for the convenient disposal of this 
injurious element. Oxygen also will replace sulfur 
from combination with hydrocarbon under favorable 
conditions before high temperature has driven it into 
too close combination. The possibilities are almost 
infinite in number, somewhat similar to cracking 
It is 
to be remembered that the first successful commer- 
cial applications of hydrogenation were to organic 
acids an example of which is the hydrogenation of 


only more so because of the added variables. 


cottonseed oil to form a lard substitute in the pres- 
ence of catalytic nickel. A much higher chemical 
technique is necessary to hydrogenate oleic acid to 
stearic acid than is required for the wholesale meth- 
ods applicable to the hydrogenation of mineral oil 
residuums into motor fuel under pressure. 


RECYCLE STOCK 


Then the maximum quantity of motor fuel is de- 
sired from cracking oils, the fractionated portions 
heavier than gasoline and lighter than tars and coke 
is recycled. This may be repeated as many times as 
Each time the 


stock is recycled it becomes more difficult to con- 


necessary for the desired conversion. 


vert. Some refiners in addition to the liquid recycle 
stock also recycle the gases produced from cracking 
obtaining increased yields of gasoline. In hydro 
genation the same applies with the exception that the 
recycle stock is of higher quality oftimes than the 
original material or at least can be made so by pt 
mary hydrogenation before final conversion. The it 
condensible gases also must be recirculated for put 
poses of hydrogen conservation, if vented while hot 
and under high pressure little additional boost by 
and under high pressure little additional boost by 
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DUST 


AND 40% TO 60% OF ENGINE 


AMERICAN 


AIR 


FILTERS 


COMBINING THE PRODUCTS FOR- 
MERLY MANUFACTURED UNDER THE 
FOLLOWING TRADE MARKS: 


Accurate tests of several typical air filter 
installations over a period of several years 
show that the cost of operating compres- 
sors and Diesel engines protected by air 
filters averages 72.4% less than the cost of 
operating those machines not so equip- 
ped. Considering repairs and supplies 
alone, the cost of these items is from 40% 
to 60% less on compressors and engines 
provided with clean air. 


If your compressors and engines are 
not air-filter-equipped, you are throwing 
away two-thirds of your operating costs 
and one-half of your supply and repair 
costs. Furthermore, you are losing capa- 


MIDWEST 


TRADE 


MARK 


© filters sin." 


Geneval Offices: 








AND COMPRESSOR MAINTENANCE 


city and regularity of service, due to dust. 

In effect, you are blocking off part of 
your equipment, rendering it useless, los- 
ing its service continually, but contribut- 
ing just as much to its upkeep as you do 
to the useful parts. 


Stop these engine and compressor 
losses. Remove dust from intake air with 
American Air Filters. Cut your mainte- 
nance and operating costs. Obtain the 
full capacity, use and life of your equip- 
ment. Send for free bulletin giving full 
information. Use the coupon. No ob- 
ligation. AMERICAN AIR FILTER CO., 
Incorporated, Louisville, Kentucky. 


HANLON-WATER 


Ta UR Y. Onl) 4 ©. Cae DT eee: 
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mechanical compression will be necessary. Addi- 
tional hydrogen must be supplied to make up for 
that consumed by combination. Contact substances 
of a strong electropolar nature may be necessary for 
the reactivation of portions of the relatively inactive 
paraffin gases in the recirculation, otherwise too 
much methane and ethane might tend to build up in 
the system. Such factors as these necessarily make 
the system rather delicately balanced, higher pres- 
sures retard the formation of undesirable methane, 
ethane, etc. Oxygen also would retard their forma- 
tion as under such conditions of temperature and 
pressure, the hydroxy organic derivatives would 
likely exist, oxygen showing its preference for car- 
bon over hydrogen. 


ISOLATED FACTS AS GENERALIZATION 


It has been truthfully stated that the literature of 
the petroleum industry is one of isolated and uncor- 
related records. It is only recently that sustained at- 
tempts have been made to gather information that 
because of its general nature would be of compara- 
tive value. Notwithstanding the fact that so little 
is known of the exact nature of what takes place 
when an oil is cracked into lighter constituents, prac- 
tice has established many principles, and these prin- 
ciples form the basis of our present eminently suc- 
cessful commercial process. For those investigators 
whose creed demands that which is specific and ex- 
act, there has been little compensation in the form 
of useful results. For others more content with vis- 
ible results for which there is commercial applica- 
tion, better can be said that, regardless of the means 
employed or the methods used, the maximum yield 
of the highest quality products from a given material 
is the objective. As far as hydrogenation is con- 
cerned there is the broad back ground of oil cracking 
back of it, also a wealth of accumulated knowledge 
both practical and theoretical back of the develop- 
ment of commercial hydrogen. Broad general prin- 
ciples apply to both hydrogenation and cracking, 
there are still many possibilities for future develop- 
ment in both. High pressure vapor phase is possible 
in both instances and more especially as applies to 
hydrogenation. The law of partial pressures holds 
just as well for a cracking or hydrogenating process 
as it does for purposes of absorption and fractiona- 
tion; the gap between physical and chemical phe- 
nomena is not so wide as is generally imagined, in 
fact it is frequently difficult to distinguish where one 
begins and the other ends. 

In a subsequent article the writer will take up 
specific examples of processes applicable to the hy- 
drogenation of oils. Suggested methods, processes, 
ete., bid fair to bring forth as many patents as the 
art of cracking—it would be useless to try to discuss 
cracking processes in a volume much less an article. 
The number of catalysts suggested for use in hydro- 
generation would of themselves be material for a 
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lengthy discussion. It would be well to remember 
however that with the present gasoline prices that 
such catalysts must be either very cheap or easily 
recoverable. 


References: Hydrogenation process appearing in Refiner and Natural 
Gasoline Manufacturer. 

July, 1929, page 66—Plant for Hydrogenation of Petroleum. Geo, 
Reid. 


August, 1929, page 112—Humble Oil & Refining Company hydro. 
genation plant. : 

September, 1929, pages 131 and 132—1—Improvements at Baton 
Rouge include hydrogenation. 2—Humble expansion includes hydro. 
genation. 

January, 1930, page 140—License hydrogenation process. 

February, 1930, page 85—lit-cit—Petroleum research benefits other 
industries. Geo. Reid. 

March, 1930, page 139—Hydrogenation unit in Canada. 

April, 1930, page 162—Hydrogenation process will be licensed. 

June, 1930, pages 175 and 176—Hydrogenation unit nearing com- 
pletion. 


July, 1930, page 164—Royal Dutch gets hydrogenation. 


August, 1930, page 77—-The Hydrogenation of Mineral Oils—-by I, 
N. Beall. 
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to Ger- 


men and methods 
Second—Executives 


130—Dept.—Plant 
hydrogenation. 


August, 1930, page 
companies interested in 
many study hydrogenation. 


The Oil Weekly, 


Expansion Provides 


1930, pages 62-63, lit. cit.—Refinery 


August 1, ‘ 
Crude Outlets—Sub-Hydrogenation. 


Additional 


Lubricant Fractions 


STUDY of the lubricant fractions of Cabin Creek, 

West Virginia, petroleum has been conducted by 
the United States Bureau of Mines, Department of 
Commerce. This crude is very similar to most of the 
Appalachian petroleums, differing from them mainly 
in that it contains more gasoline and less lubricating 
stock. The Cabin Creek lubricating stock, moreover, 
is lighter for a given viscosity than the lubricants from 
many of the eastern crudes. The study was undertaken 
with the idea of furnishing data of value in the study 
of crude oils not commonly used for the manufacture 
of lubricants. 

In Technical Paper 477, by H. M. Smith, just pub- 
lished, price 15 cents, methods have been presented for 
the preparation on a laboratory scale of lubricating 
stock from a paraffin-base crude and subsequent frac- 
tionation. These methods involve (1) topping by natu- 
ral gas, (2) dewaxing by cold settling from an acetone- 
secondary butyl-alcohol mixture, (3) segregation of the 
lubricating stock by steam distillation, (4) fractionation 
of the lubricating stock by acetone, and (5) further 
fractionation of these solvent cuts by both acetone and 
vacuum distillation. 


The cuts and fractions thus obtained were studied 
by determining their characteristic properties, including 
viscosity, specific gravity, refractive index, molecular 
weights, and ultimate analysis. Certain other routine 
tests, such as those for carbon residue and steam emul- 
sion, were also made. The data indicate that, for 4 
paraffin-base lubricating oil at least, the specific gravity, 
index of refraction, percentage of sulphur and carbon 
residue, and relative unsaturation are largely functions 
of the composition that viscosity is a function of both 
molecular complexity and composition; and that boil 
ing points, flash points, and associated properties are 
largely functions of the molecular constitution. 
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Abstracts of Papers Before 
Petroleum Chemistry Session 


Fall meeting American Chemical Society, 
September 8-12 at Cincinnati 


Following are abstracts of the technical papers presented at the Di- 
vision of Petroleum Chemistry of the American Chemical Society at the 
Symposium on “Industrial High Pressure Reactions” at the fall meeting 
of the society, Cincinnati, Ohio, September 8-12. 

Tue CONDENSATION OF HypROCARBONS BY ELECTRICAL DiISCHARGE. CoM- 
PARISON WITH CONDENSATION BY ALPHA Rays. S. C. Lind and George 
Glockler. 


In a former paper (S. C. Lind and George Glocker. Trans. Am. 
Electrochem. Soc., 52, 37 (1927), it had been shown that the condensa- 
tion of ethane by electrical discharge was in many ways similar to the 
same reaction when produced by ionization due to alpha particles from 
radon. (S. C. Lind and D. C. Bardwell, J. Am. Chem. Coc., 48, 2335 
(1926). These experiments have now been extended to the gases 
methane, propane, butane and ethlyene. 


1. It has been found that the percentage of hydrogen in the me- 
thane-hydrogen fraction resulting from the reactions is about 80 per 
cent in the case of the condensation of the saturated hydrocarbons and 
a little higher in the case of the unsaturated ethylene. This hydro- 
gen-methane ratio is the same in both the alpha ray and the ozonizer 
condensation. 

2. The pressure changes during the reaction in both types of con- 
densation in much the same manner. In the case of the saturated 
hydrocarbons the pressure increases and for the ozonizer reaction 
reaches a miximum after about two hours. In the latter stages of the 
reaction the pressure decreases again. The maximum pressure reached 
in the ozonizer condensation is highest for butane and decreases in 
the order butane, propane, ethane and methane. In the ethylene con- 
densation the pressure decreases to about one-third the initial value. 
This is the case for both the alpha ray and the ozonizer reaction. The 
radon condensations of the saturates have, however, not been carried 
beyond the maximum pressure. 

3. The amount of hydrocarbon disappearing to hydrogen appearing 
—H.C. in cc. N.T.P/H, in cc. N.T.P.) is of the same order in both 
the radon and ozonizer reactions; 1.2 to 1.5 for the saturates and 4.4 
for ethylene. 

4. The empirical composition of the liquid condensate is CaH,» for 
the saturates and CnH, ,» for the unsaturated ethylene. Again both the 
radon and ozonizer reaction show similar results. 

5. A possible mechanism is proposed for these condensations based 
on the following propositions: 

(1) The 


(2) The second step is the formation of a cluster. 


first reaction step is the ionization of the gas. 


(3) The formation of a larger hydrocarbon molecule from the simpler 
ones with elimination of hydrogen and methane. 

(4) The ionization of the 
impact. 


larger molecule just formed by electron 


(5) The formation of an ion of the larger molecule by electron trans- 
fer. This mode of ionization is of importance because it favors 
the larger molecule for further reaction. 


6. On the basis of these reaction steps it is possible to construct 
‘veral probable reaction schemes. However, the number of reaction 
Wssibilities by various modes of splitting and recombination make the 
whole picture a very complicated one indeed and it appears that no 
tompletely satisfactory reaction mechanism can be described unless all 
of the gaseous and also liquid products are known. 


7. During the earlier stages of the reaction there appear to be pres- 
‘it small amount of unsaturated hydrocarbons which, however, disap- 
Mar as the reaction is carried on. 


8 The study of these reactions has brought to light the fact “that 
the condensations of the hydrocarbons by radon and in an ozonizer 
ve many points in common and it is natural to suppose that they are 
nese about by a common agency which are the ions produced in 
the gases,” 


Tue Rote oF THE Liguip Stationary Fitm 1n BatcH ABSORPTIONS, 


H. S. 


or Gasrs. I. ApsorPTION. INVOLVING NO IRREVERSIBLE REACTIONS. 
Davis and G. S. Crandall. 


According to the “two film theory” of gas absorption there exists 
on either side of every gas-liquid interface a layer of unstirrable fluid 
through which the gas must pass mainly by diffusion. Some of the 
experimental bases for the conceptions of the “liquid stationary film’’ 
are reviewed and expanded. Calculations are given of the rate at which 
a uniform concentration gradient of dissolved oxygen can be estab- 
lished through the liquid stationary film of water. 


The importance of the initial absorption rate is emphasized; that is, 
the maximum rate at which a gas can be absorbed into the main 
body of the liquid. Experimental data are given for the initial absorp- 
tion rate of gases by water and by a few organic liquids under differ- 
ent conditions of agitation. 


Tue Rote or THE Liguip Stationary Fitm 1N BatcH ABSORPTIONS 
or Gases. II. AxssorPTIONS INVOLVING IRREVERSIBLE CHEMICAL REAC- 
tions. H. S. Davis and G. S. Crandall. 


The “two film theory” has been extended to gas absorptions involv- 
ing rapid chemical reactions. The reactions take place entirely in the 
liquid stationary film. Diagrams are given of the concentration 
gradients in the film under these conditions. 


, 


A general “law” has been developed for calculating the rate of 
absorption of any gas by a solution, when the gas reacts rapidly with 
the solute, in terms of solubility of the gas, the concentration of the 
solution, and the liquid film diffusion coefficient. This generalization 
is tested by calculations from experimental results of the authors and 
of other investigators. The results of the investigations carried out 
under this project on the rates of absorption of olefinic gases by sul- 
furic acid are reviewed. 


Tue Rote or THE Liguip StaTIoNARY Fitm 1n BatcH ABSORPTIONS 
or Gases. III. Rates oF HyproGEN ABSORPTION AND RELATIVE RATES OF 
CataLytic Hyprocenations 1N Atconor. H. S. Davis and George 
Thomson. 


Experimental bases are given for the following conception of the 
mechanism of the hydrogen absorption. The very surface of the liquid 
is always practically saturated with dissolved hydrogen. From thence 
the dissolved gas penetrates to the interior of the liquid mainly by 
diffusion through an unstirrable layer beneath the liquid surface (liquid 
stationary film). It is distributed through the main body by liquid 
currents and finally passes thence to the surface of the catalyst by 
diffusion through another unstirrable layer of liquid existing near the 
solid-liquid interface. Data are given on the relative rates of catalytic 
hydrogenation of olefins in mixtures in alcohol. 


AND MeETHODS FOR PRECISE FRACTIONAL DISTILLATION 


Walter J. Podbielniak. 


This paper presents the history, theory, and author’s experimental 
findings of fractional distillation analysis of gaseous and liquid mix- 
tures. The treatment of the principles of fractional distillation analysis 
is intended to be very thorough and complete, especially as regards 
their reduction to actual apparatus design and operation. Various 
novel forms of apparatus are described, based on fundamental scientific 
principles, which were found very successful in practice. Analytical 
procedures are discussed fully. The analytical results presented in this 
paper are unusual and indicate what may be attained by intensive 
development of a rather old laboratory art along the lines of fundamental 
research. 


APPARATUS 
ANALYSIS. 


EFFEct OF TIME AND TEMPERATURE ON THE CRACKING oF Ors. J. C. 
Gentesse and Raymond Reuter. 


Atmospheric pressure vapor phase cracking experiments were con- 
ducted on a _ representative Mid-Continent gas-oil. Three sizes of 
apparatus were constructed to enable the time of contact to be varied 
from 0.75 to 4800 seconds and the temperature from 430 to 700° C. The 
yields of gasoline, gas and coke and the properties of these products 
indicates that the main effect of temperature is to increase the rate 
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of reaction; that is, it is possible to obtain very nearly the same results 
with either short time high temperature or long time low temperature 
experiments. An increase of 17° C. halves the time necessary to pro- 
duce the same results. Recycle experiments on a narrow fraction 
from a Mid-Continent crude show the increasing refractoriness of the 
cracking stock. 

DetonaTION CHARACTERISTICS OF SOME PARAFFIN 
Wheeler G. Lovell, John M. Campbell and T. A. Boyd. 

Engineers have long known that the power and efficiency of the 
conventional automobile engine could be substantially improved by in- 
creasing the prevailing compression ratios, but that progress in this 
direction is definitely limited by the tendency of present-day gasolines 
to knock. Although it is generally understood that there is considerable 
variation in the tendency of different commercial gasolines to knock, 
the magnitude of this variation is small as compared to that which is 
possible. 


HYDROCARBONS. 


It was pointed out as many as ten years ago that different classes 
of chemical compounds exhibited widely different tendencies to knock. 
For example, the paraffin hydrocarbons and ethyl ether were shown 
to have a greater tendency to knock than substances like benzene 
and ethyl alcohol. More recently it has been found that large differ- 
ences in tendency to knock may exist among the paraffin hydrocarbons 
themselves. Thus normal heptane was found to be a fuel of very 
low antiknock quality in comparison with 2,2,4-trimethyl pentane, a fuel 
of high antiknock quality. Differences in knock rating have also been 
reported among some of the isomeric octanes. 

The aim of the present paper is to extend this existing knowledge 
to include 26 paraffin hydrocarbons. This work was begun in 1926 
as part of a program to gather data upon the relative detonation char- 
acteristics of pure substances suitable for fuel in an engine which 
would be comprehensive enough to establish the relationship between 
structure and detonation characteristics. It is believed that the data pre- 
sented here form a fairly consistent picture of this kind for the 
paraffin hydrocarbons boiling within the gasoline range. 

The knock ratings of these hydrocarbons have been determined in 
admixture with a regular commercial gasoline in the amount of one 
gram mol of the hydrocarbon to a liter of gasoline. These knock 
ratings found have been expressed on a common molecular basis, using 
the antiknock effect of aniline as the standard of comparison. 


Upon this basis a definite relationship between molecular structure 
and tendency to knock has been found for these compounds. This 
relationship may be summarized in the statement that in a homologous 
series the tendency to knock increases with the increasing length of 
the carbon chain, and in an isomeric series the tendency to knock usual- 
ly decreases as the number of side chains is increased. The successive 
introduction of methyl groups into a carbon chain of given length also 
decreases the tendency to knock. 

FoLttow1nG COMBUSTION IN THE GASOLINE ENGINE BY CHEMICAL 
Means. Lloyd Withrow, Wheeler G. Lovell and T. A. Boyd. 

Measurements have been made of the oxygen concentration in gases 
withdrawn from the cylinder of a gasoline engine with a new and 
improved sampling valve which was located at different places in the 
combustion chamber and opened at different during the com- 
bustion of the charge. 


times 


These data show a narrow combustion 
combustion chamber at a finite rate. 
slower near the walls of the combustion chamber than through the 
middle portion of the combustion space. Over the range investigated 
it is increased with engine speed and unaffected by spark timing. 


zone proceeding through the 
The progress of the zone is 


The presence of “knock”’ in the range investigated did not affect the 
movement of the zone during the first three-quarters of the distance 
traveled, but the knock occurred during the time that the last part of 
the charge burned. Experiments to find out more as to the nature 
of this final phenomenon during knocking combustion are now in 
progress. The elimination of the knock by lead tetraethyl did not 
affect the movement of the combustion zone in the first portion of the 
combustion space. 

Tue Cuemicat Nature oF THE GuM-ForMING CONSTITUENTS oF GASO- 
yinE. Donal T. Flood, J. W. Hladky and Graham Edgar. 


A number of unsaturated hydrocarbons of various types have been 
synthesized and blended in various proportions with straight-run gaso- 
line. These mixtures have been subjected to several tests for gum, 
including treatment with oxygen under pressure. Tentative conclusions 
have been drawn as to the type of chemical compound most likely to 
form gum in gasoline, and as to the interpretation of the various tests 
employed. 

Some Factors AFrrectinc THE Catatytic Activity oF CopaLtt OLEATE 
ON THE AUTOXIDATION OF PENTENE-2. Julius Hyman and C. R. Wagner. 


Cobalt oleate was prepared by several methods, and its catalytic activ- 
ity on the autoxidation of pentene-2 noted. It was found that acids 
and bases exert considerable influence on this activity. Preliminary 
oxidation of the cobalt oleate produced a product which caused the dis- 
appearance of the “induction period” in the autoxidation of the olefin. 
Here, also, acids and especially bases were influential in determining 
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the rate of autoxidation. An attempt has been made to bring these 
results under a viewpoint similar to that proposed by the authors for 
“unpromoted” autoxidations. A series of equations is given showing 
the possible course for the reactions in question. 

Tue Reactions Wutcn Occur oN A METHANOL CATALYST. 
Smith and Lester L. Hirst. 

It has been shown that CO, and H, react upon a ZnO-Cr,O, catalyst 
at 304° C. to form CH,OH, CO and H,O. Likewise CO and H,0 
react to form CO, and H, and equilibrium can be closely approached 
in the water gas reaction. Of the reactions which may occur through the 
action of ZnO-Cr, O, catalyst at 304° C. upon H, - CO, - H,O mixtures, 
it has not been found possible to determine which reaction comes nearest 
to equilibrium. Since most methanol catalysts of which we have knowl. 
edge, produce co, or H,O or both along with methanol, the possibility js 
suggested that the formation of methanol from CO and H, may not be 
direct, especially as a steady state is approached. 

CaTALyTIc HypraTION oF OLerines. S. Swann, R. D. Snow and D, 
B. Keyes. 

A study has been made of the conditions for the catalytic hydration 
of olefines under pressure to alcohols. 

It has been found that the equilibrium concentration of alcohol is 
small at pressures below 800 pounds per square inch, using dilute solu. 
tions of halogen acids and salts as catalysts at temperatures below 
200° C. 

In increasing the concentration of HBr and HI favors the formation 
of the alkyl halide without apparently increasing the alcohol formation 
thus indicating the catalytic action of the halogen acid. 

Tue MetTHaAnot Eguitisrium. Edward F. Von Wettberg, 
Barnett F. Dodge. 

In spite of all the published work on this subject there are still some 
striking discrepancies to be cleared up. Previous workers have attacked 
the problem from three angles: (1) Calculation of the equilibrium con- 
stant (Kp) via the third law of thermodynamics making use of abso- 
lute entropies or by means of the Nernst approximation, (2) indirect 
measurement of Kp by experimental study of equilibrium for reactions 
whose combination yields the methanol synthesis reaction and (3) direct 
determination of Kp for the methanol reaction (Co + 2H, — CH, OH) 
at atmospheric and higher pressures. 

The experimental investigations agree only as to order of magnitude, 
the disagreement being as much as several hundred per cent. Only a 
small part of this discrepancy can be accounted for by the effect of 
pressure on Kp. This is treated in detail in the paper and values of 
Kpo (equilibrium constant at low pressures, where gases are substan- 
tially ideal) are calculated with the aid of Van deWalls Equation. The 
equilibrium constants calculated via the third law (those based on the 
Nernst approximation are omitted from consideration) are anywhere from 
12 times to 1500 times the experimental ones. It is believed that a 
large part of this difference may be accounted for by inaccuracies in 
the thermal data, though this has been disputed by others. 


David F, 


Jr., and 


Some new experimental data obtained by the direct method at 17) 
atmospheres and temperatures ranging from 260 to 310° C., are presented. 
These data must be regarded as preliminary, but it is believed that 
they represent an improvement over the previous data obtained at pres 
sures higher than atmospheric. The constants agree fairly well, at the 
lower temperatures, with those obtained in the one published investiga 
tion by the direct method at 1 atm. and are considerably higher than 
those obtained in two investigations at higher pressures. 


The results of previous investigations are critically compared with 
these new data and various sources of error in the experimental deter- 
mination of kp’s and their interpolation and extrapolation by means of 
thermal data are discussed. The influence of side reactions on_ the 
experimental measurements is particularly stressed. The new data 
still leave an enormous gap between experimental and calculated results. 


Tue Speciric Heats or Gases AT HiGH PreEssurRES 111 RESULTS FOR 
NITROGEN TO 150 C. anp 700 AtmospHerEs. B. H. Mackey and Normon 
W. Krase. 


Two previous papers have described methods and apparatus for meas 
uring specific heats of gases at ordinary and at elevated temperatures 
and at high pressures. The present paper gives results for nitrogen a 
30°, 50°, 100°, 125° and 150° C. and up to 700 atmospheres. 

At all pressures the specific heat of nitrogen decreases with tempets 
ture. At all temperatures the specific heat increases with pressure, the 
effect being greatest at lower temperatures. The effect of pressure, in 
the range above 400 atmospheres, is small; the specific heat being almost 
independent of pressure especially at ordinary temperatures. 

CATALYSTS FOR THE FORMATION OF ALCOHOLS FROM CARBON MONOXIDE 
AND Hyprocen. VI. AN INVESTIGATION OF THE MECHANISM OF FoRMA 
TION oF ALconots HicHEeR THAN MetTHANoL. Per K. Frolich and S. D. 
Cryder. 

In continuing the study of the, high pressure synthesis of alcohols 
from mixtures of carbon monoxide. and hydrogen, experiments have beet 
made to investigate the mechanism of formation of alcohols higher than 
methanol. By studying the behavior, under the conditions of high pre* 
sure synthesis, of the individual compounds which might conceivably 


(Continued on page 138) 
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ae In many prominent oil refineries General Refractories products 
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PLANT MEN AND METHODS 


GEORGE REID 
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Reports Accident 


66 N April 16 I was called to a plant close to the 
Camp that a man had fell in a gas engine 
and got killed and wanted me to help get him out of 
the engine, on arriving | found that he had been oiling 
the engine while it was running, the oil and grease was 
from %%-inch to one-inch deep on the engine house 
floor and he had climbed up on the front of the engine 
block to fill an oil cup on the right journal and slipped 
and fell in to the crank of the engine, the crank hitting 
him in the jaw breaking his neck and throwing him 
through the left fly wheel as far as his waist line, the 
engine running caused the lower half of his body to 
pass between the fly wheel and the concrete engine 
block which is a space of three inches, the upper half 
of his body passing between the fly wheel and the con- 
crete fulcrum stand a distance of approximately six 
inches, as he went around the. wheel he pulled the 
igniter push rod out helping to shut the engine down, 
his shoulders and head hitting the reverse rod-threw the 
clutch out, the engine only turned over once and stop- 
ping with the body on the front of the engine, when | 





arrived there he was laying on his back over a spoke 
in the fly wheel with his intestines laying over the next 
spoke above the one the body was laying on, myself 
and three of my men removed.the body from the fly 
wheel and layed it on the floor and waited the arrival 
of the undertaker, there wasn’t a bone in his body that 
wasn’t broken.” 


Instruction in safe practices and “Good Housekeep- 
ing” will prevent such accidents. 


From National Safety Council, Petroleum Section, 
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News Letter, Gulf Division, July, 1930—which was 
edited by R. B. Roaper, Humble Oil & Refining Com- 
pany, Chairman, Gulf Division. 


Edeleanu Process and Gasoline 


HE Edeleanu method of refining petroleum distil- 

lates by liquid sulphur dioxide has proved of value 
in refining of kerosene and lately in the treatment of 
lubricating oils, but hitherto has not been particularly 
useful for refining motor fuel, according to Petroleum 
Times, London, in reporting work of L. Edeleanu and 
W. Grote as it originally appeared in Brennstoff- 
Chemie, of June 1. These investigators report a treat- 
ment of motor fuel distillates with liquid sulphur di- 
oxide where in a fuel is produced with very high anti- 
knock value. 


The liquid sulphur dioxide dissolves the aromatic and 
unsaturated hydrocarbons in the form of an extract, 
which is separated and the anti-detonant series returned 
to the motor fuel. It is explained that cracked motor 
fuel fractions show less tendency to knock than 
straight run gasoline, but still the anti-knock value is 
usually too low. The authors say that this condition 
may be improved by a iodification of the liquid sul- 
phur dioxide refining process; they have found that 
the relatively high temperature boiling fraction—175° 
C. (347°F.) to 220°C. (428°F.) of motor fuel is the 
portion that induces knocking. This fraction is sepa- 
rated from the distillate, treated with liquid sulphur 
dioxide, and the extracted aromatics and unsaturates 
returned to the lighter part of the distillate. Through 
this means gasolines of premium grade may be made to 
order. It is the only well known means of separating 
saturates from unsaturates, and so on, and gives the 
chemist opportunity to design and build a gasoline to 
his liking, either commercially or experimentally. This 
way the principle constituents are removed and the 
proportions of the aromatic and unsaturated hydro- 
carbons is thus so increased as to produce a fuel prac- 
tically without tendency to knock at ordinary compres- 
sion ratios used in motor operation. Moreover the vola- 
tility of the whole fuel is increased, and as compensa- 
tion for the removal of the fraction mentioned, the end 
point can be increased. 


Another source for small‘quantities of aromatics and 
unsaturates of correct boiling range for inclusion im 
the gasoline is the recovery of these hydrocarbons from 
the extracts produced when kerosene is treated for 
their removal by the liquid: sulphur dioxide’ process. 
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Bentube _ Pipe Co | 
Sections Cost considerably less than — | Ae i 
‘il. i 
ue 
of yea G-R Submerged Bentube Sections were first installed at 
ria The G-R Bentube Section the plant of W. H. Daugherty & Sons Refining Co., a subsidiary 
: io potented and it ic cur in- of L. Sonneborn Sons, Inc., New York City, many of the operating 
um tention to prosecute all in- e e y ° ° y pe ° 
ldiaceenias.ce ak ti men were extremely dubious as to their suitability, even for ordi- ‘ 
nd ing infringement of our pat- nary condensing service. | 
yff- ent No. 1,617,083, has Tee , b : 
at: been brought in the U. S. The superiority of these sections over the pipe coils previously ‘ 
, District Court at Wilming- used became quickly apparent, however. With little more than half } 
7 om, Dulaense. the surface, the Bentube Sections gave better condensing resulis, a 
iti- enabled the operators to control their distillation much more ac- @ 
curately, required a smaller amount of cooling water, cost consid- 4 
ind erably less, and were far more compact. ; a 
act. The sections were subjected to test after test, until the heaviest i 
nail stocks handled in the plant were run through them. Each time, 


highly satisfactory results were obtained, and the men at the plant 
are now heartily enthusiastic about their performance. 
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But small quantities are removed. from kerosene of 
boiling range suitable for gasoline, but their recovery 
for this purpose may be cheaply accomplished by redis- 
tillation in a blend with crude, pressure distillate, and 
other products requiring two distillations, 

The authors state that where the high boiling fraction 
over 175°C. (347°F.) is high in aromatics the anti- 
knock value of the resulting motor fuel will be higher. 
They also refer to the fact that sulphur dioxide extracts 
have a somewhat higher sulphur content than that of 
cracked distillate so that the addition of the extract 
obtained from the high boiling fraction to the lighter 
part of the distillate tends to increase the sulphur con- 
tent of the latter. 


Natural Gasoline Plants 


ATURAL gasoline plants in the United States 

number 1035 with a total daily capacity of 10,- 
516,000 gallons, January 1, 1930, according to Bureau 
of Mines survey Information Circuit 6279. Number 
of plants in 1928 was 1155—and while the number of 
plants has decreased by 120, the capacity has increased 
2,468,000 gallons. Over half of the increase occurred 
in California. 

Of the total plants 999 were operating on January 
1, 1930, and 36 were shut down. Daily capacity of op- 
erating plants was 10,278,000 gallons. The industry is 
98 per cent in operation and two per cent shut down. 
Average daily production for 1929 was 6,015,000 gal- 
lons, indicating operations at 61 per cent of total ca- 
pacity. 

Oklahoma operators dismantled 60 plants in 1929, 
but still leads in number of plants having 268. Cali- 
fornia has 165 plants but leads in daily capacity with 
3,658,000 gallons. Oklahoma was second with 3,085,- 
000 gallons. General Petroleum Corporation in Cali- 
fornia has the largest plant, with Sinclair Oil & Gas 
Company having second largest plant at Seminole, Ok- 
lahoma. Seventy-six per cent of the capacity is repre- 
sented by the absorption extraction method, with char- 
coal and compression methods totalling 24 per cent of 
capacity. 


Standard ‘‘Doctor” Test 
Methods 


N regard to the lack of standardization of applica- 
I tion of the doctor test for determination of sweet- 
ness or sourness of gasoline or kerosene, Dr. T. G. 
Delbridge, supervisor, process division, Atlantic Refin- 
ing Company, has given us the method of his company 
for publication, concerning which he writes as follows: 

“While Committee D-2 of the American Society for 
Testing Materials voted by a considerable majority that 
standardization of the methods for carrying out the 
so-called doctor test is not desirable, I know from the 
experiences of many refiners in connection with com- 
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plaints on sourness in gasoline that differences of 
opinion are in considerable degree due to lack of a 
standard procedure in carrying out the test. 


“Atlantic Refining Company’s inspection department 
which is under the direction of H. M. Hancock, has for 
many years employed A.S.T.M. standard methods for 
petroleum testing. Since such methods do not com- 
pletely cover the field of tests it has been necessary for 
us to devise our own methods and we have standardized 
them ourselves along the same general lines as A.S.T.M. 
methods including general adherence to A.S.T.M. form. 
A copy of Atlantic Refining Company method for doc- 
tor test is attached. This method has also been for- 
warded to A. J. Kraemer, Bureau of Mines, Washing- 
ton, D. C. 


“T suggest that credit for this method should be duly 
given to H. M. Hancock, superintendent, inspection de- 
partment; and to Dr. H. V. Hume, of our research 
staff.” 


Atlantic Refining Company method for “Detection 
of compounds in light petroleum distillates which react 
with sodium plumbite.” 


SCOPE 


This method is the well known “Doctor” test and is 
applicable to naphtha and kerosene. 


APPARATUS 


The test shall be carried out in standard cylindrical 
four ounce sample bottles, the inside diameter of which 
shall be approximately 33 mm. The bottles shall be 
fitted with clean cork stoppers. : 


REAGENTS REQUIRED 


(a) Sodium plumbite (doctor solution). A plum- 
bite solution shall be prepared containing 120-140 
grams of NaOH per liter and 20-30 grams of PbO 
per liter. 


NOTE: Considerable experience with this test indicates that the pro- 
cedure for preparing the plumbite solution as recommended in the Bureat 
of Mines Method 520.3 in 323B results in solutions of widely varying 
lead content. To obtain accurate uniform results it is advisable to use 
solutions of the concentration indicated. 

This solution is most conveniently prepared by dis- 
solving approximately 125 grams of NaOH in one liter 
of distilled water, adding 60 grams of PbO and agitat- 
ing the mixture with air for a period of 6-8 hours at 
a temperature of 150-175°F. After cooling to room 
temperature, the solution may be brought back to its 
original volume by addition of distilled water. Undis- 
solved litharge should be allowed to settle out and the 
clear liquid should be siphoned off into a container 
protected from the air. Filtration through an asbestos 
mat may be employed if the solution does not settle 
clear. 


(b) Sulfur—Pure dry flowers of sulfur, ground and 
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screened to 100-200 mesh shall be used and shall be 
kept in a closed container’ to protect from dust. 


PROCEDURE 
To five cubic centimeters of the plumbite solution in 
a standard test bottle add 10 cubic centimeters of the 
sample to be tested. 


NOTE: Given a standard plumbite solution, the two most important 
variables are the volume of sample to be tested and the interfacial area 
between the sample and the plumbite solution. Both of these factors 
determine the concentration of the dark precipitate which discolors the 
sulfur film and is used as the criterion of judgment as to whether a 
sample is doctor sour or not. 


Stopper tightly with a clean cork and shake vigor- 
ously for 15 seconds. Add a quantity of pure dry sul- 
fur just sufficient to cover the interface between the 
sample and the plumbite solution, stopper the bottle, 
shake vigorously for 15 seconds and allow to settle. 

NOTE: It is important to avoid the addition of more sulfur than will 
just cover the interface, otherwise the dark precipitate will be diluted by 
the excess sulfur and the interpretation of the test thereby affected. 


With finely ground sulfur, as specified, 20-25 milligrams is the proper 
quantity. This amount can be accurately estimated with a little practice. 
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INTERPRETATION OF RESULTS 


If on agitation of the plumbite treated sample with 
sulfur, the sulfur film becomes discolored or flecked 
with brown or black, the test shall be reported positive 
and the sample considered “sour.” 


NOTE: In many samples which have been examined, it has been 
noticed that if the sample is even slightly sour a colored “lace like” 
emulsion tends to form between the sample and the plumbite solution. 


When agitation of the plumbite treated solution with 
sulfur results in no discoloration of the yellow sulfur 
film, the test shall be reported negative and the sample 


considered “sweet.” 

NOTE: The appearance of an immediate black precipitate on the addi- 
tion of the sample to the plumbite solution is indicative of the presence 
of hydrogen sulfide. If no immediate precipitate is formed but the 
sample becomes opalescent and much darker in color after shaking with 
the plumbite solution, the presence of dissolved elemental sulfur and 
mercaptans is indicated. In the presence of mercaptans and absence of 
hydrogen sulfide and dissolved elemental sulfur a clear yellow solution of 
varying intensity usually results. 
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be formed as intermediates, it has been possible to arrive at rather 
definite conclusions concerning the mechanism of the reactions. 


With methanol as an intermediate product the higher alcohols are 
chiefly formed by successive condensations of lower ones. The overall 
rate of this step-wise process is apparently controlled by the _ initial 
condensation of methanol to ethyl alcohol, 2 CH,OH = C,H,OH + H,0O, 
and the ease with which farther condensation takes place explains why 
ethyl alcohol constitutes only a minor part of the product. The use of 
carbon monoxide in excess favors the formation of higher alcohols be- 
cause water vapor liberated by the condensations is thereby removed from 
the catalyst surface by the reaction H,O + CO = CO,+H,,. This reac- 
tion also accounts for the large production of carbon dioxide in the 
higher alcohol synthesis. The acids formed are chiefly present as esters, 
and the evidence points to the direct production of these esters by poly- 
merization of aldehydes, (e.g., 2 CH,CHO = CH,CO OC,H;) rather 
than to the intermediate production of acids by addition of carbon mon- 
oxide to methanol (e.g., CH,OH + CO — CH COOH.) 


ADSORPTION OF METHANE AND HypROGEN ON CHARCOAL AT HiGuH PREs- 
sure. Per K. Frolich and A. White. 


Adsorption isotherms of methane and of hydrogen on charcoal have 
been determined over the pressure range of 1 to about 150 atmospheres 
at temperatures of 25° and 100° C. for hydrogen. The amount of gas 
adsorbed increased markedly with pressure approaching a saturation value 
at 80-100 atmospheres. At 25° C. the maximum adsorption is approxi- 
mately 12 and 4 liters per 100 grams of charcoal for methane and hydro- 
gen, respectively. 


Experiments with mixtures of methane and hydrogen under pressure at 
25° C. have shown that charcoal adsorbs methane preferentially to the 
practically complete exclusion of hydrogen. The amount of methane ad- 
sorbed is approximately equivalent to that which would be adsorbed if 
the gas were present alone at a pressure equal to its partial pressure in 
the mixture. 


Stupres ON THE MECHANISM OF AMMONIA SYNTHESIS Over IRON Cata- 
tysts. P. H, Emmett. 


Measurements by various workers have shown that small but definite 
quantities of nitrogen, of hydrogen and of ammonia are adsorbed by pure 
or promoted iron synthetic ammonia catalysts. There is no apparent re- 
lationship between the amounts of these gases adsorbed and the activity 
of the catalysts. Ionization potential measurements of Kistiakowsky indi- 
cate that nitrogen adsorbed on iron catalysts may be present as atoms. 
Incomplete kinetic measurements indicate that the rate of synthesis of 
ammonia from hydrogen-nitrogen mixtures is inhibited by ammonia. 


Poisoning experiments by Almquist and Black, and by Emmett and 
Brunauer show clearly that in the presence of water vapor-hydrogen ratios 
much smaller than those corresponding to equilibrium in the system 
Fe-H-O, definite amounts of surface oxide are formed on iron catalysts. 


These results indicate the existence of iron atoms on the catalyst surface 
having much higher free energies than those in the lattice of massive 
iron. Recently, experiments have shown the dissociation pressure of 
Fe,N to be about 5000 atmospheres at 450 C. Calculations show that 
nitrogen at a partial pressure of only a few atmospheres should be capable 
of reacting with surface iron atoms to form a surface nitride. At first 
pointed out by Frankenberger, the formation of such a nitride prob- 
ably plays a part in the synthesis of ammonia from hydrogen-nitrogen 
mixtures over iron catalysts. Iron atoms vaporize from a hot wire 
through an atmosphere of hydrogen at a pressure of about 10-*mm. to 
an ice-coated-glass surface cooled in liquid air have been found by 
Frankenberger and Mayerhofer to combine with hydrogen in the ratio 
of one iron atom to one hydrogen molecule. A similar linkage between 
the active surface iron atoms and molecular hydrogen may constitute a 
portion of the machanism of ammonia synthesis. 

Promoters added to iron synthetic ammonia catalysts have been 
shown by Wyckoff and Crittenden to definitely retard the growth 
of iron crystals in the catalyst, thereby helping to retain a larger sur- 
face in promoted iron catalysts than in pure ones. 

R. T. Haslam and R. P. Russell. 


This paper deals with some of the recent developments in the hydro- 


HYDROGENATION OF OILS. 


genation of petroleum and shows the adaptability of the process for 
converting fuel oil to gasoline and gas-oil, increasing the paraffinic 
nature of kerosenes, burning oils, and lubricants, and discusses the 
reverse possibility of producing non-paraffinic gasoline. There is 
pointed out the flexibility of the process particularly with respect to 
changes in the characteristics of the product, the handling of a wide 
variety of charging stock, the elimination of all forms of sulphur and 
the conversion of all asphalts to distillate fuels. 

THE CONDENSATION REACTIONS OF ACETALDEHYDE OveR CERTAIN OXIDE 
CATALYSTS AT PRESSURE OF From 1 TO 500 ATMOSPHERES OF HyDROGEN. 
Homer Adkins, M. E. Kinsey and K. Folkers. 

Apparatus is described for carrying out reactions of organic liquids 
under pressure in the vapor state in an atmosphere of hydrogen. The 
experimental work is reported in two parts, one dealing with the effect 
of pressure, temperature, rate of flow, composition of catalyst, water 
content, etc., on the ratio and rate of formation of hydrogen and 
ethylene and the other with the effect of these variables on the char- 
acter of the liquid products. 


The liquid products are in all cases complicated mixtures which were 
partially fractionated and then reduced over nickel catalysts. A list of 
compounds and yields are given ranging from ethyl alcohol and ace 
taldehyde through esters of acetic, butyric, and caproic acids and alco- 
hols higher than octyl. Equations suggesting probable mechanisms are 


given for these products. 








ca 
so 

tio 
sol 


tar 
ca 
ke; 


iza 








1930 


vith 
ked 


tive 


been 
ike” 
tion, 


fur 


iple 


1ddi- 
ence 
the 
with 
and 


ydro- 
; for 
finic 
the 
e is 
ct to 
wide 
and 


)x IDE 
IGEN. 


quids 
The 
f fect 
water 
and 
char- 


were 
st of 
ace- 
alco- 
s ere 








SEPTEMBER, 1930 


“Your Shipping eben ccs 7 [: 


The Route by Which Your — 
Products Are Shipped — 


“-. Your Business Policies 
Your Office Force 
ie Your Purchases 


Shippers who use North Ameri- 
can Car Leasing Service have done 
so only after a thorough investiga- 
tion proved such a practice to be 
sound business economy. 


A car lease gives you a fleet of 
tank, refrigerator or Palace Poultry 
cars; shops where these cars are 
kept in perfect condition; an organ- 
ization trained in the design and 
maintenance of such equipment. 


A Gulf Publishing Company Publication 


YOU CONTROL 


“Your Commu nication Facilities.’ 


Your Salesmen 


WHY NOT 


the CARS in which your 
products are shipped? 













SALA 





<x 







x 


















139 





Wrage 













Ask us for complete details of 
our plan which allows you to exer- 
cise the privileges of ownership at a 
definite, moderate monthly cost. 














North American 
CAR LEASING SERVICE 
Executive Offices: Chicago, IIl. 


Car Shops Bulk Oil Warehouses 
Chicago, Ill. Chicago, Illinois 


Tulsa, Okla. 
Coffe vi ia, Keses Tulsa, Oklahoma 


North Judson, Ind. 






























REFINERY AND GASOLINE PLANT ACTIVITIES 





Refineries and Gasoline Plants 
Continue Expansion 


EPORTS covering the past 30-day 

period are indicative of continued 

expansion in the petroleum refin- 
ing industry for 10 new plants were an- 
nounced or proposed in August. This 
work if carried to completion will add 
40,000 barrels crude oil capacity to the 
industry’s total by next spring. Reports 
indicate a slackening in construction of 
natural gasoline plants during the past 
60 days. 

Pure Oil Company has announced con- 
struction of a 6000-barrel plant at Toledo, 
Ohio, which is to be equipped with Gyro 
vapor phase cracking units. In the same 
state Independent Producers Refining 
Company has been incorporated and will 
erect a refinery at Logan of 2000 barrels 
capacity, equipped with Dubbs cracking 
units. Among the proposed plants is that 
reported in the press for General Petro- 
lcum Corporation on its 300-acre site at 
Torrance, California, and a plant for 
Cosden Oil Company to be leased or pos- 
sibly built on the Eastern seaboard. Also, 
in California, Mohawk Petroleum Com- 
pany is building a 4000-barrel skimming 
plant near the new Playa del Rey field 
close to Venice. 

Texas Pacific Coal & Oil Company is 
buying materials for a proposed refinery 
of 3000 barrels capacity at Temple, 
Texas. At Corpus Christi Houston Oil 
Company has started operating a small 
single-still plant, while reports state plans 
are being made for the large permanent 
plant at this point. Continental Oil Com- 
pany is reported proposing a refinery at 
Billings, Montana. D. M. Crump Re- 
fineries, Inc., is building a 2500-barrel 
skimming plant in the south part of the 
Oklahoma City field. Black Gold Refin- 
ing Company has started operating its 
recently completed plant in this field, and 
reports state that Altitude Petroleum 
Company contemplates the erection of a 
2000-barrel refinery there. 

Several companies are enlarging refin- 
ing facilities. White Oak Refining Com- 
pany at Allen, Oklahoma, is adding a 
new lubricating oil department which 
will soon be in operation. Sunray Oil 
Company, also operating plant at Allen, 
Oklahoma, is doubling crude capacity 
through the installation of new tube 
stills. Peveto & Peacock Refining Com- 
pany, Oklahoma City, in addition to mov- 
ing plant equipment in from Kansas, have 
erected a new tube still unit. In Penn- 
sylvania Crew-Levick Company (Cities 
Service), has completed erection of its 
combination crude and re-run units, thus 
doubling the capacity of this plant and 
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greatly increasing production of its lub- 
ricants. Union Oil Company, Wilming- 
ton, California, plant, is adding another 
unit of the Edeleanu sulfur dioxide treat- 
ing process, as is Humble Oil & Refin- 
ing Company at its Baytown, Texas, 
plant. Four other Edeleanu units are be- 
ing installed at various foreign refin- 
eries. 


Vacuum Adds Two Units 


Vacuum Oil Company, after experi- 
mental operation of the Pratt vapor 
phase units at the St. Louis refinery of 
Lubrite Refining Company, is adding two 
additional vapor phase units of this type. 
Enlargement of the Paragon refinery at 
Toledo, Ohio, by Gulf Refining Com- 
pany is to consist of the installation of 
two 9000-barrel tube stills, thus trebling 
capacity at this plant. In Texas, Olney 
Refining Company, recently purchased 
by Reese Allen and associates, is recon- 
ditioning and enlarging capacity through 
the addition of another tube still unit. 

White Star Refining Company, operat- 
ing refineries at Trenton, Michigan, and 
Wood River, Illinois, has been acquired 
by Vacuum Oil Company, and it is ru- 
mored that the Bartles-Maguire-Wag- 
hams Oil Company deal is progressing 
toward culmination soon. The often 
mentioned merger of Phillips Petroleum 
Coripany and Independent Oil & Gas 
Company was announced last month with 
plans for no change in personnel or 
headquarters of either company. Cities 
Service Company is negotiating for the 
acquisition of Louisiana Oil Refining 
Corporation with refineries at Shreve- 
port, Louisiana, but definite announce- 
ment of completion of merger plans have 
not been announced. Deer Oil Corpora- 
tion has been organized to take over the 
Luling and Brownwood, Texas, refin- 
eries formerly operated by Central Texas 
Refining Company. 

Pure Oil Company is nearing comple- 
tion of construction of its Van field, 
Texas, compression type natural gasoline 
plant, equipment for which was mostly 
dismantled in Oklahoma plants and moved 
to Van. Development of the field points 
to the necessity of a second natural gaso- 
line plant for this field outside the unit- 
ized area. The Del Rey Oil & Refining 
Company has started operating its new 
naturai gasoline plant near Venice, Cali- 
fornia. 

Refineries discontinuing operation dur- 
ing last month consist of MacMillan Pe- 


troleum Corporation’s El Dorado plant, 
shut down upon completion of the com- 
pany’s new refinery at Norphelt, Arkan- 
sas, and the three refineries formerly 
listed as Transcontinental, which are now 
called Mid-Kansas Oil & Gas Company, 
and now a subsidiary of Ohio Oil Com- 
pany. The Fort Worth plant was 
scheduled for early resumption of opera- 
tion. The Boynton and Bristow, Okla- 
homa, plants will be inoperative for long- 
er periods, during which time they are 
to be reconditioned. Peerless Oil & Re- 
fining Company at Chanute, Kansas, was 
shut down, and Empire Oil & Refining 
Company announced shutting down its 
Cushing, Oklahoma, refinery for an in- 
definite period. 


Refinery at Thrall, Texas 


All-State Refining Company has been 
designated as the name for the 3000-bar- 
rel daily capacity refinery nearing com- 
pletion on the I. & G. N. Railroad near 
Thrall, Texas. Headquarters of the com- 
pany will be located at Corsicana, Texas. 
H. H. Coffield of Rockdale, Texas, is 
president of the company, and Geo. P. 
Mann will be plant superintendent. The 
latter was formerly superintendent for 
the Central-Texas Refining Company, 
and has had active charge of construc- 
tion work on the Thrall plant. C. A. 
Middleton, former president of Central 
Texas Refining Company, is also identi- 
fied with All-State Refining Company. 
An ample crude supply is to be obtained 
from the nearby Chapman field through 
a contract held with Williamson County 
Pipe Line Company. 


Altitude to Build 


Altitude Petroleum Company, accord- 
ing to recent items in the scientific press, 
is to build a 2000-barrel plant at an esti- 
mated cost of $250,000, for refining of 


petroleum. 


Chile Plans Refinery 


Chilean government will be asked to 
appropriate money, at the next meeting 
of the Congress, with which to build or 
buy oil refineries to be operated on crude 
oil imported from Peru or California. 
The program has as its aim the lowering 
of cost to the consumer of petroleum 
products in Chile, South America. 


Cities Service May Buy Loreco 


Cities Service Company is reported 
negotiating with Louisiana Oil Refining 
Corporation, Shreveport, with the view 
to purchasing this producing, refining and 
marketing® organization. The Shreveport 
company has a rated refining capacity of 
23,000 barrels with refineries at Bossier 
City and Gas Center, Louisiana. It has 
retail and wholesale outlets throughout 
East Texas, Louisiana, and parts of other 
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southern states, having sold its northern 
marketing facilities some time ago. 
Louisiana Oil Refining Company is re- 
ported to be installing its own vapor 
phase system of cracking which has been 
developed by company engineers. This 
will operate in conjunction with its nine 
liquid phase Tube and Tank cracking 
units. 


Proposed Montana Refinery 


Continental Oil Company, according to 
repeated items in Wyoming newspapers, 
is contemplating the erection of a modern 
refinery at Billings, Montana; capacity 
to be 2000 barrels. 


New Cosden Refinery 


Cosden Oil Company, Fort Worth, plans 
operation of an eastern seaboard refinery 
which will be either a newly constructed 
plant or the operation of one of the 
eastern refineries now shut down under 
lease. Item in Industrial and Engineer- 
ing Chemistry states Cosden will build 
at cost of $300,000, private plans. New 
York dispatches state it is understood 
that a refinery in New Jersey will be 
leased or purchased, and crude supply 
will be obtained by tanker. 


Crew-Levick Complete Two Stage 
Unit 

Crew-Levick Company (Cities Service) 
at Titusville, Pennsylvania, has com- 
pleted and is operating its new two-stage 
atmospheric vacuum distillation unit and 
pressed distillate rerun unit. The crude 
unit is rated at 3000 barrels daily, taking 
gasoline overhead and seven side streams, 
with steam refined cylinder stock off the 
bottom of the column. The tower of the 
crude unit is 131 feet in height. The re- 
run unit is designed to handle both 
pressed distillate and solution rerun ma- 
terial The units were designed and 
erected by Foster-Wheeler Corporation 
The construction of similar equipment at 
the Empire refinery at Ponca City, Okla- 
homa (Cities Service), is nearing com- 
pletion. 


Six Plants at Oklahoma City 


D. M. Crump Refineries, Inc., is build- 
ing a 2500-barrel plant in the south part 
of the Oklahoma City field on the Frisco 
railroad. Sixty-four service stations and 
five bulk plants will also be operated by 
the company. It is reported that C. C. 
Julian is negotiating for control of this 
company, and that he is also substantially 
interested in Peacock and Peveto Refin- 
ing Company, the other building plant 
in this territory. 

Black Gold Refining Company, of which 
D. A. Corcoran is president, started op- 
erating its plant last month. W. E. 
Netherlin is superintendent. Caravan Re- 
fining Company, formerly the old Home 
Refining Company, Red Seal Refining 
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Company and the Electrol Refining Com- 
pany comprise the remainder of the 
plants in this area. 


Deer Oil Corporation Formed 


Deer Oil Corporation has been organ- 
ized to take over the Luling and Brown- 
wood, Texas, refineries formerly oper- 
ated by Central Texas Refining Com- 
pany. T. J. Mullin, president of Cran- 
fill-Reynolds Pipe Line Company, a 
Mosdy-Seagraves enterprise; is chairman 
of the new company. Victor H. Smith, 
president of Gulf States Terman and 
Transport Company and affiliated compa- 
nies, is president of Deer Oil Corpora- 
tion. K. C. Woodruff, formerly general 
manager of Gulf States and White Oak 
companies is vice-president and general 
manager of the new company. Ray Uhl- 
man is in charge of sales. General offices 
are on the seventh floor of the Esperson 
building, Houston, and the fourteenth 
floor of the Hunt building, Tulsa. 


Playa Del Rey Plant Operating 


Del Rey Oil & Refining Company has 
completed construction and is operating 
its new natural gasoline plant on Union 
Oil Company’s lease in the southwestern 
portion of the Playa del Rey oil field 
near Venice, California. The plant 
handles 15,000,000 feet of gas daily and 
is designed for the addition of more units 
as needed. 


Edeleanu Units 


Edeleanu process units are being in- 
stalled at this time in five refineries. At 
the Wilmington, California, refinery of 
Union Oil Company, an additional unit 
is being installed for the treatment of 
kerosene by this sulfur dioxide extraction 
process. Two plants are under construc- 
tion for Anglo-Persian Oil Company, one 
at Abadan, Persia, and one at Grange- 
nouth, Scotland. Anglo-Mexican Petro- 
leum Company is installing a new unit at 
its Minatitlan, Mexico plant, and a sec- 
ond unit is being assembled at the 
Palembang, Sumatra, refinery of Stand- 
ard Oil Company of New Jersey. 


New California Refinery 


General Petroleum Corporation is said 


to have tentative plans under way for a _ 


new refinery at Torrance, California, 
where the company has a tract of 300 
acres. The plant will consist of the main 
refinery unit and a group of operating 
structures consisting of boiler house, 
pumping station, machine shop, and other 
mechanical buildings. Extensive storage 
facilities will be provided. The entire 
project is reported to cost about $8,000,- 
000 including machinery, according to 
News Edition, Industrial and Engineer- 
ing Chemistry. 


Small Plant at Corpus Christi 


Houston Oil Company has started op- 
erating a small refinery cf about 300 
barrels capacity on its tract at Violet, 
near Corpus Christi, Texas. This pre- 
liminary plant is for the purpose of sup- 
plying local demand. It is expected that 
the company will let contract in the near 
future for the construction of a 10,000- 
barrel plant at this point. W. R. Houn- 
sell, formerly at the company refinery at 
El Dorado, Arkansas, is in charge of 
the work at Corpus Christi. 


Abandon McMillan Plant 


McMillan Petroleum Corporation has 
shut down and is abandoning its refinery 
in El Dorado with the opening of its 
new refinery at Norphlet. Some equip- 
ment from the old refinery will be used 
in the new project. 


Refineries Shut Down 


Mid-Kansas Oil & Gas Company, which 
was recently acquired through merger of 
Ohio Oil Company and Transcontinental 
Oil Company, September 1, shut down its 
three refineries for repairs. The Mid- 
Kansas organization took over the opera- 
tion of the refineries on August 1. It is 
reported that the Fort Worth plant will 
resume operations within the next few 
days, but that the Boynton and Bristow, 
Oklahoma, plants will remain inactive for 
some time. Improvements are announced 
at all plants. 

Peerless Oil & Refining Company which 
has been thrown into receivership, C. O. 
Nelson, receiver, has shut down its re- 
finery at Chanute, Kansas. 

Empire Oil & Refining Company 
(Cities Service) has shut down its Cush- 
ing, Oklahoma, refinery for an indefinite 
period. At the same time the Ponca City 
plant has been enlarged to a rated capa- 
city of 12,000 barrels. 


New California Refinery 


Mohawk Petroleum Company is build- 
ing a 4000-barrel skimming plant near 
the Venice (Playa del Rey) field. Con- 
struction is being rushed to completion 
and the plant should be in operation 
within the next month. Reports state 
the company plans purchasing or build- 
ing its own retail outlets. 


Enlarge Olney, Texas, Refinery 


Olney Refining Company, Olney, 
Texas, Young County, is making repairs 
and enlarging capacity through the addi- 
tion of a new tube still unit. Reece S. 
Allen and associates of Wichita Falls re- 
cently purchased the plant from C. T. 
Anderson and S. J. Marcell, who erected 
the first unit in 1924 to operate on Archer 
and Young County crudes. 
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The Carbondale Spira-Flo distributor 
which imparts a swirling motion to the 
cooling water; inserted in the top of each 
tube and readily removed for cleaning 
purposes. 
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Effictent 
Spira-Flo Ammonia Condensers 


Through each condenser tube for its entire length the 
swirling stream of water is in contact with the tube. 
That is why Spira-Flo Condensers produce maximum ef- 
fect and bring the head pressure closer to the limits set : 
by the outlet water temperature. 


Spira-Flo Condensers used with Carbondale Systems 
provide the desired refrigeration for low cold test oils. 
Minus 40° F and lower as needed, in any capacity is { 
being obtained by many leading manufacturers. | 


The cooperation of Carbondale Engineers, whose know!- 
edge is seasoned by many years of service to refiners, is 


freely offered. 


THE CARBONDALE MACHINE CO., CARBONDALE, PA. 


Branches in principal cities 


Carbondale Retrigeration 
<ai> for Refi cS 
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REFINERY AND GASOLINE PLANT ACTIVITIES 





Paragon Refinery Enlarging 


Paragon Refining Company (Union 
Gulf Corporation subsidiary—Gulf Refin- 
ing Company group) will enlarge the re- 
finery by the addition of two 9000-barrel 
tube stills and fractionating equipment. 
Late reports state that Paragon Refining 
Company assets will be sold to Gulf Oil 
Corporation on September 12 for ap- 
proximately $10,000,000 and that this does 
not include cash, notes, and accounts re- 
ceivable and majority stock of Valvoline 
Oil Company (operating two refineries in 
Pennsylvania). 


Oklahoma City Refinery 


Peveto & Peacock Refining Company 
plans to have its refinery at Oklahoma 
City in operation early in September as 
was reported in these columns two 
‘months ago when the contpany was mov- 
ing most of the equipment from an old 
plant at Russell, Kansas. A Winkler & 
Koch pipe still and fractionating facili- 
ties have been erected. J. L. Shoemaker, 
formerly of Shell Oil Company of Cali- 
fornia, is superintendent. The company 
address is 2307 North Lottie street. 


Phillips-Independent Merger 


Phillips Petroleum Company and In- 
dependent Oil & Gas Company are to 
consolidate. This will bring the total re- 
fining capacity of the company to 24,000 
barrels daily with refineries at Okmulgee, 
Oklahoma, Kansas City, Kansas and 
Borger, Texas. Phillips Petroleum Com- 
pany is the largest manufacturer of natu- 
ral gasoline. The announcement states 
that no change in headquarters or per- 
sonnel of either company is contemplated. 


(See page 54). 


Pure to Build Plant at Toledo 


Pure Oil Company has announced 
plans for the immediate construction of 
a 6000-barrel plant at Toledo, Ohio, to 
be located along ‘the Toledo harbor. Gyro 
Vapor Phase cracking units will be in- 
stalled at this plant. Crude will be 
brought from the company’s producing 
properties in Michigan. Estimated cost 
is $2,500,000. This is the seventh refinery 
for Pure Oil Company and its first plant 
in the Great Lakes region. The com- 
pany’s other refineries are located at Ard- 
more and Muskogee, Oklahoma, Neder- 
land, Texas, Marcuss Hook, Pennsyl- 
vania, Heath (Newark), Ohio, and Cabin 
Creek, West Virginia. (See page 60). 


Van Plant Nears Completion 


Pure Oil Company is scheduled to have 
a few units of its Van field compression 
gasoline plant in operation early in Sep- 
tember. Pure Oil News states: 

“Construction work on the Van gaso- 
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line plant, which is being built one mile 
north of the town of Van, was started 
July 15. Plans call for a 14-unit plant. 
All the blocks have been poured and 13 
Bessemers are in place. About one-half 
of the compressors piping has been in- 
stalled. The other Bessemer will be sent 
down from one of the Oklahoma plants 
as soon as the plant can be converted 
from absorption to the compressor sys- 
tem. The two type 80 Twin Coopers have 
been installed. Work on connecting them 
up to the two A. C. 156 K.V.A General 
Electric generators, which. will furnish 
electrical current for the plant is prac- 
tically completed. All of the Bessemer 
compressor units were transferred from 
plants 15, 16 and 18 and the Thomas and 
Aldridge air plant in Oklahoma. Erection 
of the Braun cooling tower has been 
started. 

W. L. McCarty is assisted in the 
erection of the plant by B. A. Walker. 
QO. W. Keener has charge of the civil 
engineering work. B. A. Murray is con- 
struction foreman. Roy Douglas is in 
charge of the clerical work.” 


Sunray Adds Unit 


Sunray Oil Company at its Allen, Ok- 
lahoma, refinery will double capacity 
from 3000 barrels to 6000 barrels through 
the addition of a tube still unit for crude 
distillation. The unit is being supplied 
by Southwestern Engineering Company. 
This plant was operated as Homaokla Oil 
Company until the recent acquisition of 
the company by Sunray Oil Company. 


Teepee Building Refinery 


Texas Pacific Coal & Oii Company, 
Fort Worth, is contemplating the erec- 
tion of a refinery at Temple, Texas, that 
will have a capacity of about 3000 barrels 
daily, as result of the company having 
recently expanded in its wholesale and 
retail gasoline business in the south cen- 
tral part of the state. The company has 
a prolific lease in the Hobbs field, New 
Mexico, and arrangements can be made 
to deliver this production to Temple at 
a nominal transportation cost by using 
the common carrier service offered by 
Atlantic Pipe Line Company. 


Alberta Tar Sands Hydrogenated 


University of Alberta (Canada) and 
the Alberta Research Council have an- 
nounced that through the researches of 
E. H. Boomer and A. W. Saddington, 
it has been established that bitumen from 
the Alberta tar sands, hydrogenated at 
high temperature and pressures will form 
a light crude oil amounting under favor- 
able conditions to 80 per cent or more of 
the original bitumen. Optimim tempera- 
ture was around 380°C. (716°F.), and 
the best catalysts used were ammonium 
molybdate and ammonium chloride. An 


absorption of hydrogen equivalent to 
three per cent by weight of bitumen was 
easily obtained. The oil had a sulphur 
content equal to about one-half of that 
of the bitumen; it is easily refined to 
produce a stable white gasoline. (See 
Refiner and Natural Gasoline Manufac- 
turer, issues of August and September, 
1930—Hydrogenation of Mineral Oils, by 
I. N. Beall). 


Vacuum Acquires White Star 


Vacuum Oil Company has acquired 
White Star Refining Company which op- 
erates a 6000-barrel refinery at Trenton, 
Michigan, and a 5000-barrel plant at 
Wood River, Illinois. The acquired com- 
pany will continue to operate as a sepa- 
rate unit under its established name, just 
as was the policy upon completion of the 
acquisition by Vacuum of Lubrite Refin- 
ing Corporation at St. Louis. The buy- 
ing. organization. also ~ announced. that 
negotiations would soon be completed 
whereby a similar large company would 
be acquired. Reports state that this con- 
cerns the deal between Vacuum and 
Wadhams Oil Company-Bartles-Maguire 
Oil Company concern which is operated 
by a holding company and has a refinery 
at East Chicago of cracking type. Two 
concerns of similar size in Texas are re- 
ported dickering with Vacuum Oil Com- 
pany. (See page 58). 


Vacuum Installs Vapor Phase at 
St. Louis 


Vacuum Oil Company, through its sub- 
sidiary, Lubrite Refining Corporation, op- 
erating refinery at East St. Louis, Illinois, 
is adding to its vapor phase cracking fa- 
cilities at that plant through the installa- 
tion of two 1250-barrel units of the Pratt 
vapor phase cracking process. The first 
of the Pratt units has been in operation 
at this plant for several months. 

J. P. Devine Manufacturing Company, 
headed by Charles P. Devine, has pur- 
chased the manufacturing and sales 
rights of the Pratt vapor phase process. 
C. J. Pratt, originator of the process, 
will remain president of the Automotive 
Distillate Corporation. 


Lube Plant Added 


White Oak Refining Company is adding 
new lubricating oil manufacturing equip- 
ment at its Allen, Oklahoma, refinery. 
Earl Petty, formerly southwestern man- 
ager for Smith Engineering Company has 
been appointed assistant to Victor H. 
Smith, in charge of refineries, pipe lines 
and terminals of the White Oak and affili- 
ated companies. B. F. Green has been 
placed in charge of purchasing; account- 
ing, insurance and taxes of the group of 
companies. 
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~ New Equipment for the Modern Plant 








New Pressure Tank 
Design 


CHICAGO BRIDGE & IRON 
WORKS 


Chicago Bridge & Iron Works has 
developed a new type of oil tank for 
the storage of volatile liquids under 
pressure. It is called The Horton- 
spheroid because of its unusual spher- 
oidal shape. 

The Hortonspheroid was designed to 
provide storage, which will withstand 
internal pressure, in large units at a 
more economical cost than the type of 
containers which have been used in the 
past for pressure storage. 

An analysis of the construction of 
ordinary pressure tanks shows that a 
considerable amount of material is 
used primarily to maintain the shape 
of the container. Therefore, in order 
to secure a more economical type of 
structure it was necessary to design a 
tank in which all material is used fora 
direct purpose. 

The tank was designed as nearly as 
possible to the shape which a flexible 
container such as a rubber balloon, 
would take when filled with water, sub- 
jected to an internal gas pressure and 
placed on a flat surface. 

In the spheroidal design of tank, the 
bottom, shell and roof form a more or 
less continuous curve. A considerable 
amount of the bursting force is trans- 
ferred to the roof and bottom and all 
of the metal is used for effective stress 
purposes. 





The spheroidal shape is used to meet 
the conditions encountered with va- 
rious combinations of liquid pressure. 
Increasing the gas pressure tends to 
make the structure more spherical and 
increasing the liquid tends to flatten it 
out. The only place where the ten- 
dency of the structure to change shape 
is sufficient to require reinforcing is a 
section near the bottom. Here sup- 
ports are placed to take care of the 
overhanging liquid load. 

Natural gasoline, high test and even 
some ordinary motor fuel gasolines 
boil at normal temperatures. When 
boiling takes place, the liquid is chang- 
ing to a vapor throughout the entire 
body of the liquid and evaporation loss 
is excessive unless the container in 
which such products are stored will 
withstand pressure. The Hortonspher- 
oid will be used for this type of pro- 
ucts. 


An experimental installation was 
made in June, 1928, in Chicago. It is 
designed for a working pressure of five 
pounds and has a capacity of 10,000 
barrels. This structure was first built 
without stiffeners of any kind and sub- 
jected to structural tests. 

With no liquid in the Hortonspher- 
oid, compressed air was put in and the 
pressure increased gradually until a 
vertical buckle appeared in the lower 
portion of the shell. Then the pressure 
was relieved and liquid load alone ap- 
plied until a horizontal buckle appeared 
around the circumference just above 
the ground level. 

Observations made during these tests 


The Hortonspheroid at Phillips Houston Plant 





indicated the stiffening necessary and 
a girder was placed around the base of 
the structure. It was then filled with 
water and five pounds pressure applied 
and relieved 500 times, or the equiva- 
lent to over a year’s service. 


The experimental Hortonspheroid 
was filled to within about two feet of 
the top with water on September 8, 
1928, and 700 gallons of gasoline pump- 
ed on top of the water. The Horton- 
spheroid was closed and a continuous 
record kept from September 8 to Oc- 
tober 20 of the changes in pressure by 
means of a recording gauge. The in- 
ternal pressure never exceeded five 
pounds, indicating no evaporation loss 
from the vent which was set to open 
at that pressure. 

Five commercial installations have 
already been made, four of which are 
10,000 barrel capacity. 


Gate Valve 
WILLIAM POWELL COMPANY 


William Powell Company’s new 
“Master Pilot” gate valve was designed 
to meet a specific need in the oil indus- 
try for a medium pressure moderately 
priced gate valve 
in small sizes. Its 
construction offers 
equally good serv- 
ice when used on 
steam, air, water, 
oil and gas lines. 

“Master Pilot” 
gate valves. are 
made in sizes %- 
inch to 3-inch with 
screw ends, and in 
sizes l-inch to 3- 
inch with flanged 
ends. Sizes %-inch 
to 2-inch are de- 
signed for working 
steam pressures to 
150 peunds at 450° 
F. total temperature, and 225 pounds 
water, air, oil or gas working pressures 
at 100° F. Sizes 2%-inch and 3-inch 
are designed for 125 pounds working 
steam pressure at 450° F. or 175 pounds 
water, air, oil of gas working pressures 
at 100° F. 

“Master Pilot” gate valves are fur- 
nished with high grade cast iron bodies 
and bonnets. The stems, packing nuts, 
and discs are made from steam bronze. 
For handling liquids and gases destruc- 


tive to copper alloys the packing nuts 
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and discs can be supplied of iron and 
the stems of steel. Valve bodies are 
made with heavy wall thickness and full 
way openings. Seat faces are large and 
wide, and accurately ground to insure 
proper alignment with the discs. 

Two heavy lugs are cast on the bod- 
ies and are so arranged to slip in and 
firmly hold head of proper size stan- 
dard bolts for binding bodies and bon- 
nets together. This construction af- 
fords ease in replacement of bolt in 
case of accidental burring of threads, 
which is not the case with the usual 
“U” type bolting arrangement. A gas- 
ket face is machined on the bodies and 
bonnets for tightly holding leak-proof 
gaskets. 

The bonnets are supplied with full 
acme thread, accurately machined. A 
large packing chamber is arranged in 
top of the bonnet, allowing plenty of 
packing with gland follower. Heavy 
packing nuts are supplied for properly 
compressing gland followers on pack- 
ing. Two through bolt holes are drilled 
in sturdy lugs on either side of the bon- 
nets, which engage with bolts set in 
body. Special gaskets are supplied for 
oil, gas and gasoline, or air, steam and 
water service. 

Handwheels of the non-heating type 
are of malleable iron, with knob eitds 
and large enough in diameter for a 
firm grip. 

Stems are furnished with machined 
full acme threads, the unusual length 
of which assures unlimited wear. A 
pack-under-pressure collar is machined 
on the lower part of the stem, which 
allows the valve to be packed under 
pressure when full open. 


Acetylene Generator 
OXWELD ACETYLENE 
COMPANY 
Oxweld Acetylene Company, 30 East 
42nd Street, New York, has placed on 
the market two improved types of non- 
automatic stationary acetylene generators 
for supplying large volumes of acetylene. 
These generators are each made in two 
sizes having 500 and 1000 pounds carbide 
capacity. They are designed for large 
industrial plants where oxwelding , and 
cutting are used extensively and where 
oxygen and acetylene are piped to sta- 

tions convenient to operators. 

The Oxweld Type NA-3 acetylene gen- 
erator, shown in the illustration, is for 
plants using low-pressure welding and 
cutting apparatus and delivers to a stor- 
age holder which is weighed to supply 
acetylene to the shop piping system at a 
pressure of 20-inch water column. 

In operation, the carbide is conveyed 
from the hopper to the generating cham- 
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ber by a rotary feed screw driven by a 
slow speed reciprocating water motor. 
The screw, being cast nickel, is very re- 
sistant to wear and will not cause sparks. 
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Oxweld Type NA-3 Acetylene Generator 


From the generator the gas enters the 
wash box where it passes through a wa- 
ter seal which acts as a scrubber to re- 
move any particles of residue which 
might have been carried over. This de- 
vice supplants the felt or hair filter usu- 
ally employed. It has the advantage that 
it cannot clog and cause abnormal back 
pressure or insufficient delivery to the 
holder. It thus insures a constant gen- 
erating pressure. 

When residue is being drawn off from 
the generator the wash box acts as a 
vacuum release and permits a _ reverse 
flow of gas which allows acetylene to 
return from the holder to the generating 
chamber to displace the drained water. 
When the generator is refilled with wa- 
ter, the gas passes from the generating 
chamber to the holder through this same 
wash box. The wash box is provided 
with an overflow which automatically 
limits the water level to give proper 
depth to the seal and to permit the func- 
tioning of the vacuum release during re- 
charging. 

The gas holder of suitable size may 
be located either inside or outside the 
generator house as best meets the needs 
of the particular installation. On the 
holder is mounted an automatic water 
holder shut-off which stops the carbide 
feed mechanism. When the gas bell 
approaches its upper limit, this shut- 
off must be opened by the attendant be- 
fore the generator will again produce 
acetylene. 

Except for this one automatic -feature, 


all operations having to do with the start- 
ing and .stopping of carbide feed must 
be performed by the generator attendant, 
For this reason, the generator is classed 
as non-automatic, that is, the carbide feed 
is not automatically governed by, or in- 
terlocked with the immediate acetylene 
requirement 


Gas-Liquid Meter 
THE MERIAM COMPANY 


The Meriam Company, Cleveland, has 
designed a new instrument of the U-tube 
type for the purpose of indicating simul- 
taneously the line pressure and rate of 
flow of liquids or gases in pipe lines. 
This instrument supersedes the combina- 
tion type that was on the market last 
year. The old instrument was very satis- 
factory but it was necessary to change 
certain operating features, involving a 
matter of only a few seconds, in order 
to get both pressure and rate of flow. 

The new instrument is of entirely dif- 
ferent construction and uses two liquids 
instead of one. Red oil and water are 
ordinarily used unless it is necessary to 
use heavier or lighter liquids to accord 
the pressure and flow to be dealt with. 
Bulbs on the two outer ends have open- 
ings which are connected to the pipe line 
in the same way as the ends of the old 
flow meter. A riser tube, of a height pro- 
portionate to the line pressure to be 
measured and to the liquid to be used, 
is connected to the middle point of the 
“W,” the shape of the new instrument. 

Operation of the instrument consists of 
pouring the heavier liquid into each of 
the “V” tubes and then pouring the 
lighter liquid into the riser tube so as 
to act as a seal. This addition will 
make the levels of the heavier liquid 
unequal and sufficient quantity of the 
lighter liquid is added at the bulb ends 
to correct this. The instrument is then 
installed on the pipe line. 


New, Larger Welder 


LINCOLN ELECTRIC COMPANY 


Lincoln Electric Company, manufac- 
turers of “Stable-Arc” welders and 
“Linc-Weld” motors, announces placing 
on the market a new welder with 4 
rating of 600 amperes. 

This new welder was developed as 4 
result of a demand for higher welding 
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current to be used with large size met- 
allic and carbon electrodes. This weld- 
er is also used to supply current for 
the “Electronic Tornado”, a process of 
automatic carbon arc welding. The 
new welder may be had in either the 
portable truck type or stationary truck 
type. It is a motor driven, single op- 
erator, variable voltage machine and 
has a current range of from 180 to 750 
amperes. The motor and generator are 
direct connected. The working mech- 
anism of all controls are contained in 
a ventilated enclosed steel cabinet with 
hand regulators and switches mounted 
on a panel which forms a side of the 
cabinet. The control panel contains 
rheostat, diverter switch, safety starter 
switch, volt-ammeter and wing nut 
terminals for cables. This unified con- 
trol greatly increases the simplicity of 
the operation of the welder. The con- 
trol cabinet is mounted directly over 
the motor generator for easy access by 
the welding operator. This also per- 
mits the removal of the motor gener- 
ator armature, without disturbing any 
other parts. 

The use of a combined voltmeter and 
ammeter, known as a _ volt-ammeter, 
makes possible the reading of amount 
of voltage and amperage on one dial 
and eliminates the use of the separate 
delicate ammeter which would be given 
excessive wear on a Lincoln welder, 
due to the large output keeping the 
ammeter jammed against the high lim- 
it pin on the dial. In this way, the 
volt-ammeter insures longer  instru- 
ment life. The face of the volt-am- 
meter is mounted flush with the con- 
trol panel assuring the utmost protec- 
tion possible. 

Terminals for the lead cables are 
equipped with winged nuts, a feature 
which makes quick and easy connec- 
tions possible, especially when it is de- 
sired to reverse the polarity of weld- 
ing current. The use of these wing 
nut terminals also eliminates the neces- 
sity of a switch for reversing polarity. 





Olivite Acid Pump 


Acid Pump 


OLIVER UNITED FILTERS, INC. 
Oliver United Filters, Inc., Oakland, 
California, and Hazleton, Pennsylvania, 
shows in Bulletin No. 301 a new 13-inch 


| NEW EQUIPMENT FOR THE MODERN PLANT | 


pump, motor drive, which has recently 
been added to this company’s line. It is 
a centrifugal pump designed and built to 
withstand destructive action over long 
periods, with combined rugged construc- 
tion with high hydraulic efficiency. 

This Olivite pump is built to combat 
the problem of pumping mineral and or- 
ganic acids and solutions of corrosive 
salts. This is accomplished by the use of 
Olivite for acid proofing the casing and 
impeller. In it is contained the chem- 
ical resistant qualities of hard rubber, 
but also containing a relatively high ten- 
sile strength. Olivite is vulcanized direct 
to the iron casing and impeller by a 
special process which insures a bond be- 
tween the Olivite and metal at all tem- 
peratures and speeds. 

Olivite pumps are now made in 1%- 
inch and two-inch sizes, covering a range 
of capacities from 10 to 200 gallons per 
minute. The maximum head of the 1%- 
inch pump is 60 feet and of the two-inch 
100 feet at 1750 revolutions per minute. 
Intermediate heads are handled by modi- 
fying either the speed or impeller diame- 
ter to secure maximum efficiency. 


Further details about this new pump 
may be had upon request. 





Above is shown a tank which has been 
insulated with the special modern prepara- 
tion of the “Save All” Insulation Com- 
pany of Pittsburgh. The company, of 
which R. E. Zuker, engineer, is president, 
offers a service in sheet steel insulation 
work for tank protection with rock felt, 
an insulating material made especially for 
the company from pure argillaceous lime- 


stone, containing carbonate, magnesia, 
silica and alumina. This new product is 
manufactured in blanket form of vari- 
ous sizes, widths, thickness and length. 
The application recommended is on a 
basis of one and one-half inches for each 
10 degrees below freezing and one inch 
in thickness for each 100 degrees of heat 
capacity. 


Multi-V-Drive 


WORTHINGTON PUMP & MA- 
CHINERY CORPORATION 


Worthington Pump & Machinery Cor- 
poration, Harrison, New Jersey, has re- 
cently placed the Multi-V-Drive on the 
market. Developed in conjunction with 
the Goodyear Tire and Rubber Company 
after months of study and experimenta- 
tion, this drive consists of a number of 
endless molded V-belts running in V- 
grooved sheaves. It combines a new 
long-life type of rubberized cord V-belt, 
impervious to dust and moisture, with 
an improved V-grooved sheave. 

The Goodyear emerald cord belts used 
in the Worthington Multi-V-Drive com- 
bine, in the correct ratio, high power 
capacity, low stretch and accurate cross- 
section. The load-carrying members are 
high-grade cotton cords arranged in par- 
allel lines and concentrated about the 
neutral axis. The design is such that 
each belt in the Multi-V-Drive takes 
an equal share of the transmitted load. 

Each sheave is grooved, machined and 
finished so that the grooves present a 
smooth surface on which the belts run. 
The wedging action between the belts 
and the grooves results in a slipless, 
powerful grip which compensates for, but 
differs from, initial belt tension in a 
flat belt drive. 

The smooth-grooved construction of 
this drive, together with the fact that 
there is an exact mathematical relation- 
ship between the grooves and the molded 
shape of the V-belts, offers an effective 


conformity of the belt to sheave to give 
maximum power transmission efficiency. 


Gas Meter Prover 
CONNERSVILLE BOILER 
COMPANY 
Connersville Blower Company, Inc., 
Connersville, Indiana, announces a dry 
type gas meter prover with a displace- 
ment of 2800 cubic feet per stroke, 
which has been erected and equipped 
in the laboratories of the company to 
be used for testing large gas meters of 

various types and designs. 

Since the bottling of the wet type of 
prover is difficult for sizes larger than 
20 cubic feet per stroke, and “strap- 
ping” or tape measurements for deter- 
mining the diameter of the sheet metal 
bells will give only average dimensions, 
the dry type was selected for this 
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larger capacity prover. The cylinder 
was. accurately bored on a boring mill, 
and the piston turned to fit. With these 
parts formed with machine tool pre- 
cision, much greater accuracy is possi- 











ble in determining the displacement. 
The absence of water also eliminates 
water vapor complications, which 
sometimes arise in ‘the wet type prover 
testing. 


In designing and equipping this 2800 
cubic feet prover, the company has 
been assisted by suggestions from en- 
gineers of the Bureau of Standards and 
also of the gas industry. 


This prover consists of a cast iron 
cylinder having an inside diameter of 
16 feet and a height of 16 feet above 
the top of the foundation, with a close- 
ly fitted cast iron piston that is raised 
and lowered within the cylinder by a 
hydraulic plunger, and electrical means 
the stroke. Auxiliary 
includes a driven 


for recording 


equipment motor 
Cycloidal rotary pump, which produces 
the 225 pound hydraulic pressure for 
raising and lowering the piston; a small 
oil pump, driven by air motor, which 
supplies oil to seal the 16 ft. diameter 
piston packing, so ‘there can be no 
leakage; a motor driven fan that fur- 
nishes air to operate the meters before 
tle piston is started on its downward 
stroke; a radiator, located at the inlet 
to the fan, through which water is cir- 
culated to maintain an even air temper- 
ature; and a switchboard for operating 
the various motor driven auxiliaries. 
The prover is controlled by a _ hy- 
draulically operated rotary air 
with hand scraped seat and a hydraulic- 


valve 


ally controlled gate valve for raising 
and lowering the piston. The opening 
and closing of the air valve and water 
valves which regulate the rate of piston 
fall are synchronized by four-way 
automatically operated pilot valves. 

Electrical contractors synchronize 
the readings at the meter with those of 
the prover. Indicating thermometers 
and pressure gauges are used to show 
the condition of the air in the prover 
and at the meter. 

While erected primarily to show the 
accuracy of Connersville meters, this 
prover is available to gas companies, 
public service commissions and others, 
who may require these facilities. 


American Rolling Mill Company, Mid- 
dletown, Ohio, has published a_ bulletin 
titled “Better Welds with Armco Ingot 
Iron.” The quality of this product as 
a welding material is told, and _ illustra- 
tions of actual jobs are given. The bulle- 
tin covers 40 pages in which the story of 
ingot is told; and the 35 
years of service of the company is de- 
picted. All of the information necessary 
on the material, welding and 
methods are covered in description and 
charts in this bulletin, which may be had 
for the asking. 


Armco iron 


uses in 
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Steam 
Turbines 





1’, to 60 H.P. 


Explosion proof . . . Easy speed control 
. . - Rugged, reliable and low priced 


. . . Best steam economy, giving power 


without cost when used as ‘reducing 


valve’ 
Exhaust steam free from oil. 


for heating or process work . . . 


Read bulletin 135 


Coppus 


Engineering Corporation 


360 Park Ave., Worcester, Mass. 
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Sizes: 16” down to and including 1” 
180°, 90° and 45° angles 
In Warehouse Stock 


MAINTENANCE ENGINEERING CORP. 


1400-2 Conti St. Preston 2274 
; and HOUSTON, TEXAS 

1 and 500 East 9th St. Phone 2-2148 
e had FORT WORTH, TEXAS 
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American 
Petroleum 
Refining 


By H. S. BELL, C. E. 


Every detail of American 
refinery practice — the 
most up-to-date develop- 
ments as well as_ the 
standard methods — are 
fully covered in this book. 
Vapor phase craking, the 
production of high cam- 
pression gasoline, the de- 
velopment of modern 
pipe stills, the use of 
Diesel engines in oil 
pumping, and hundreds 
of other subjects of equal 
interest and importance, 
are discussed, covering in 
full every detail of oil re- 
finery operation, engi- 
neering, and design. 





in 630 pages, Buckrom, 6x9, illustrated Postpaid $6.00 
So Send Order to 


THE GULF PUBLISHING CO., 
P. O. Box 1307, Houston, Texas 








CLEVELAND 
DETROIT. SYRACUSE. BALTIMORE 











Leave if to | 


Put your tube cleaning 
problem up to LAGONDA 
CLEANERS. Shove the job 
through in the shortest pos- 
sible time. Cut the unpleas- 
ant features of the task to 
the minimum—and get the 
unit back on the line with- 
out delay, scale free and 
efficient. 


You can depend upon the 
LAGONDA CLEANER to do 
all this, on any tube in the 
refinery, — large, small, 
straight, curved. 
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Talking Points are 
Talking Points 


Bute 


When hundreds of firms, on 
Job after Job, YEAR after 
YEAR—continue to use ANY 
one product— 


It Must Have Advantages 
of Importance to 
You, Too. 


Arrowhead Flooring, Grating 
and Treads 


ARROWHEAD IRON 


WORKS, Inc. 
431 WEST FIFTH 
KANSAS CITY, MISSOURI 























Cc. H. WHEELER 


Surface Condensers 
Jet Condensers 
Barometric Condensers 
Oil Vapor Condensers 
Leach Fracto Condensers 
Heat Exchangers 
RADOJET Air Pumps for Vacua 
up to 29.95 inches 
Forced and Natural 
Draft Cooling Towers 


C. H. Wheeler Mfg. Co. 


19th St., Lehigh and Sedgley Avenues 
PHILADELPHIA 


«PHILADELPHIA 
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Leeds & Northrup Company, 4901 Stenton 
avenue, Philadelphia, has issued Bulletin No. 
880, describing the company’s relative humidity 
recorder, a new departure in recording humid- 
ity. The unique feature of the instrument is 
that it records relative humidity directly. The 
manner in which this is accomplished is ex- 
plained in the bulletin, a copy of which is 
available upon request to the address given 
here. 

Catalog No. 90, of Leeds & Northrup Com- 
pany, entitled “The Hump Method for Heat 
Treatment of Steel,’”’ 1930 issue, is similar to 
the last edition except that it contains on pages 
10 and 11 a presentation of the problem of con- 


Quigley Furnace Specialties Company an. 
nounces a change in the name of the company 
to Quigley Company, Inc., owing to the rapid 
and broad development of their products during 
the last few years. 

Originally this company dealt in furnace 
specialties only, but in recent years has en. 
gaged in the manufacture and marketing of a 
number of additional products. 

While the company will continue to’ many. 
facture Hytempite on a bigger scale than ever, 
they have added other products, several of 
which are not related to furnace operation. 


The products now include: Hytempite, high 
temperature cement; Q-Chrome, a neutral base 





This is an interior view of the new manufacturing plant at Oklahoma City of Amer- 


ican Tank and Equipment Corporation. 


Latest machinery has been installed for 


designing and making refinery and natural gasoline plant equipment of all kinds. The 


company is a subsidiary of Black, Siwalls and Bryson, 


Inc., who are selling agents 


for American Tank and Equipment. Corporation 


trol of the rate of heating above the critical 
with the same precision as below it. The dis- 
cussion of this problem is followed on pages 15, 
16 and 17 with an outline of its solution through 
the use of the company’s automatic rate control 
as applied to the Hump method of hardening. 
This catalog, too, is available by writing the 
company’s home office. 


Lincoln Electric Company, Cleveland, has 
published for persons interested in welding a 
catalog on automatic arc welding by the elec- 
tronic tornado process, which in 40 pages of 
description, illustrations and charts, gives a 
complete analysis of this method of welding. 





Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Man ulacturers of Laboratory 
Apparatus 


918 Chestnut St. Philadelphia, Pa. 





refractory cement; Acid proof cement, for acid 
resisting masonry; Ganisand, a granular refrac- 
tory; Quigley gun, for shooting refractory and 
concrete mixtures; Triple-A protective coatings 
for metal, concrete, stucco, wood, etc.; Q-Seal, 
a plastic, expansive, joint-sealing compound and 
Annite, an all purpose cleaning compound. The 
main office of Quigley Company is at 56 West 
45 Street, New York City, with distributors 
90 cities throughout the United States and 2 
35 foreign points. 


Bullard Davis, Inc., subsidiary of Davis 
Emergency Equipment Company, 67 Wall 
Street, New York City, has recently completed 








Write for 
AIR PREHEATER ‘CORPORATION 


40 E. 34th St. New York 
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No. 26 Beaver Ratchet 1-2” 
A “HEAVY DUTY” Die 
Stock 


An Extra-Heavy Tool 
For Extra-Hard Usage 


If you were to make a check 


throughout the oil fields of the 


world—in California, in the Mid- Self-contained 
Continent, Wyoming, Venezuela or Adjustable 
Russia—you would find the No. Durable 

26 (1” to 2”) Beaver Die Stock is S 

used almost exclusively. trong 


There are a number of sound 
reasons for this! 

FIRST—tThe tool is fully self- 
contained — there are no _ loose 
bushings or extra dies. to bother 
with. It is a “one-piece” tool. 


SECOND—It is heavy, strong 
and rugged—and will stand a tre- 
mendous amount of abuse. 


Several years ago the Nos. 25 
(plain) — 26 sewn were dis- 
continued—in favor of the new : 

Nos. 11 and 11-A, which are light- pi } 39 ar ae 
weight, self-contained tools. no loose bushings. 

However, so insistent has been 
the demand, not only from the oil 
and gas companies the world over, 
but from hundreds of plumbers and 
steamfitters, that we have been 
forced to again make these tools 
available. 


Write for Bulletin C-2. 





Other Types of 1 to 2” Beavers 


If you prefer the 
“self - contained” 
feature but your 
work does not 
quire heavy- 
duty tools, the 





If you prefer the 
four-post “‘separ- 
ate-die” type of Set it to size—that’s all. 
1 to 2 inch die One set of dies threads 
stock then Nos. all sizes. 

8 and 8R Bea- 








light-weight self- 
contained 1 to 2 
Beavers (Nos. 11 
and 11-A) will 
appeal to you. 


ys for Bulletin 


vers (with nine 
distinct ad van- 
tages) will more 
than appeal to 
you. Ask for 
Bulletin C-1. 


THE BORDEN CO., 518 Dana Ave., Warren, O. 


Die Stocks OAs AV) A a Pipe Cutters 
Groovers D) x = Power Units 


cette 












WO hundred thousand dollars a 
year saved around a refinery 
is en item worth entering on 
anybody’s books. That is the savings 
on material, that would otherwise 
have to be- written off as junk, cred- 
ited in 1929 to the reclamation 
partment of th 











Note: If you haven’t a copy of 
National Petroleum News 
for April 2nd in which this 
article appeared, we will 
gladly send you a reprint. 
Just drop us a card. 


ND one of the essential fea- 

tures of this unusual - saving 
was the use of Oakite in removing 
oil, grease and dirt from valves, fit- 
tings, pipes, meters, rags and other 
discarded equipment before repair. 
Would a saving of $200,000 or 
even $2,000 look good on your 
books? This proves it CAN BE 


DONE! Let us show you how Oak- 
ite will help, by speedy, thorough, 
economical cleaning, without 
scrubbing’ or scraping, without 
danger. Write for the details now! 


Manufactured only by 
OAKITE PRODUCTS, INC., 50B Thames St., New York, N. Y. 
Oakite Service Men, cleaning specialists, are located at 


Albany, N. Y., Allentown, Pa., *Atlanta, Baltimore, *Boston, Bridge- 
port, *Brooklyn, N. Y., Buffalo, *Camden, N. J., Charlotte, N. C. 
Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleveland, *Columbus, 0., 
*Dallas, *Davenport, *Dayton, O., Decatur, Ill., *Denver, “Des Moines, 
*Detroit, Elmira, N. Y., Erie, Pa., Flint, Mich., Fresno, Calif., *Grand 
Rapids, Mich., Harrisburg, Pa., Hartford, *Houston, Texas, *Indianap- 
olis, *Jacksonville, Fila., Jackson, Mich., *Kansas City, Mo., *Los 
Angeles, Louisville, Ky., Madison, Wis., *Memphis, Tenn., *Milwaukee, 
*Minneapolis, *Moline, Ill., *Montreal, Newark, N. J., New Haven, *New 
Orleans, La., *New York, *Omaha, Neb., “Oakland, Cal., *Okla- 
homa City, Okla., *Philadelphia, *Pittsburgh, Pleasantville, N. Y., 
Portland, Me., *Portland, Ore., Providence, Reading, Pa., Rich- 
mond, Va., *Rochester, N. Y., Rockford, Ill., *Rock Island, 
Sacramento, Calif., *San Francisco, *Seattle, South Bend, 
Ind., Springfield, Mass., *St. Louis, *St. Paul, Syracuse, 
N. Y., *Toledo, *Toronto, Trenton, *Tulsa, Okla., Utica, 
N. Y., Youngstown, Ohio, Worcester, Mass. 


*Stocks of Oakite materials are carried in these cities. 


OAKITE 











Industrial Cleaning Materials «as Methods 
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Remote Hook-up type 


mounted on panel 
board. 








MOREY & JONES, Ltd. 


Manufacturing Engineers 


Los Angeles, Calif. 


924 Hemlock St. 
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Easier to 
Pegg... 


Accurate! 
Dependable! 





Whether it is a Remote or Close 
Hook-up type the M. J. L. Flow In- 
dicator is easy to read. You read it 
directly—in any units desired for 
flow of gases, oils, water, air, steam 
or chemicals. Regardless of the con- 
dition of flow, constant or variable, 
the M. J. L. Flow Indicator maintains 
positive accuracy. Handles pressure 
up to 2000 Ibs. Refineries through- 
out the world are installing M. J. L. 
Flow Indicators due to their depend- 
ableness. These indicators require 
no maintenance expense. Order at 
your favorite supply house. Submit 
specifications to insure correct calibra- 


tion. Write for folder. 








: For cracking process in oil refineries we furnish Aluminum Armored 


Asbestos encased. 





Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 
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a catalog of gas protection equipment which 
is now ready for distributicn. 

This catalog contains valuable information 
on new equipment, including Davis Gas Masks, 
made of Red-D Rubber which offers a marked 
increased tendency to hold its shape, greater 
resistance to abrasion and remarkably longer 
life. 

Davis ammonia masks and canisters are ap- 
proved by the U. S. Bureau of Mines. Also 
included in this catalog is the Davis air line 
masks which~are approved by the accident 
prevention committee of the American Gas 
Association. 

The new ball bearing Air Line Mask Blower 
may now be operated with case either open 
or closed. 

The Davis Inhalator used in conjunction with 
the prone pressure method of artificial respira- 
tion and approved by the American Gas Com. 
pany and American Medical Associations, js 
also fully described. 

Copies of this catalog will be sent free 
upon request. 





GRANVILLE B. LANE 


Granville B. Lane is now district manager for 
The Foxboro Company in Tulsa, having come 
from the factery to succeed J. B. McMahon, 
who is now located at the home office at Fox- 
boro, Massachusetts. 


Robinson Orifice Fitting Company, Los Ar 
geles, has issued an attractive new catalog cot 
taining the latest data and specifications con 
cerning the Robinson orifice fittings. While 
nearly 13,500 Robinson fittings are in service 
in the field and refinery today passing prac 
tical tests, it has been necessary to issue this 
catalog for reference by oil field and refinery 
engineers due to recent refinement of certall 
details in construction of the fittings. Working 
details of the different type Robinson fittings 
together with sizes, specifications and prices at 
included in the catalog, as well as_ illustration 
and description of the Robinson control valvé 


Republic Steel Corporation recently placed 
into operation the first unit of its new $8,000,0 
electric welding pipe mill. The mill involve 
the application of the Johnston electric weld 
tube patents to pipe of varying sizes, and maty 
new features are involved in the product ® 
well as the process. 


The. Fluor. Corporation, Limited, Los As 
geles, manufacturers of the Fluor redwood = 
ing towers, anncunce the opening of a new dis 
trict office at 503 Fairfax building, Kans? 
City, with Guy T. Martin in charge. The om 
also maintains branch offices in New You 
City, Tulsa, Dallas and Houston. Hugh 
Lamberth, manager of cooling tower a 
states that the opening of the new office 
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= SPINAL 


Cleaner Saves Strength, Time and Money! 


SPARKL, developed by expert chemists, is neither a 
soap nor a “scouring compound.” It is an improved 
cleaner, scientifically correct and in a class by itself. 


SPARKL is a solvent and a true detergent—a perfect 


| cleanser. It “digs in,” dissolves imbedded dirt and brings 
| it out, so it will float away. 


SPARKL sterilizes while it cleans, making premises 


| sanitary. It’s “The Modern Health Officer.” 


SPARKL works quickly—and thoroughly. It needs no 
“coaxing.” You'll be amazed by the speed at which it 


| makes metal, concrete, wood and other surfaces really 
| CLEAN. 


As evidence of SPARKL’S superiority, it has been 


| standardized as a cleaner by many large oil companies, 


| which demand the BEST. 


SPARKL is Harmless 
SPARKL, used as directed, will not harm paint or any 


| surface or finish for which such cleaners are intended. 


This we guarantee. 
You can buy small quantities of SPARKL for testing. 
Try it side by side with any other preparation. Compare 


| the cost, the time and the RESULTS. That’s all we ask. 


Chemicals for Refiners and Natural Gasoline Manufacturers 


Ward Chemieal Corp. 


TULSA, OKLAHOMA 
Oklahoma City, Okla. Wichita Falls, Texas 


























TAYLOR 


Seamless Forged Steel 


BOILER NOZZLES 


Used as outlets on oil stills, tanks and pressure vessels. 
Taylor nozzles are uniform in quality, assure absolute 
safety, and represent the highest development in seam- 
less forging work. Readily available in sizes 116” to 
24” diameter, for all pressures. 





Taylor nozzles are stocked in Tulsa by the Tulsa 
Boiler and Machinery Co., and in Los Angeles by the 
Midwest Piping and Supply Co. 


Send for Bulletin 29-13 


TAYLOR FORGE & PIPE WORKS, Chicago 


Box 485, Chicago 50 Church St., New York 
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stop 
CONSTANT RENEWALS 


When you install Sterling 
stiiemitetiememeeneanan init 





Condensing and Cooling 
Sections you are putting in 
insurance against frequent 
shut-downs for renewals. 


Sterling equipment is 
manufactured from Arco 
Metal—a special alloy iron 
nickel chromium thatresists 
corrosion. That is one of 
the reasons why so many 
refineries—large and small 
—have made it a standard, 





I 


Write for catalog —or 
better still, ask for one of 
our engineers to call and 
show you how Sterling 
Sections save money and 





ass 




















increase efficiency. 


FOR SALE BY THE NATIONAL SUPPLY COMPANIES 


INDUSTRIAL DIVISION 


AMERICAN RADIATOR COMPANY 








DIVISION OF 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
Factory: SPRINGFIELD, ILL. 
816 So. Michigan Ave., Chicago, III. 


40 West 40th St., New York, N.Y. 3251 Wilshire Blvd., Los Angeles, Calif. 
935 Kennedy Bldg., Tulsa, Okla. 4th and Townsend Sts.,San Francisco, Calif, 
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The Spiral Motion Is the Trick 





many engineers. 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
The center hole pre- 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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COMPRESSED AiR 
OR ORY STEAM 






DIRECTION 
or on 


OIRECTION 
or 





STEAM 
OR AIR 


Om OR TAR 


W. N. BEST High Pressure 
Oil Burner 


W. N. BEST Oil Burners 


are 


dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. 


Write for catalogs. 


W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 


295 Fifth Avenue, New York City 
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Manometers 
THE MERIAM Co. 


1954 West 112th St., Cleveland, Ohio 

















NO FLOATS ... NO THERMOSTATS ... 
NO GENERATORS ... NO MOVING PARTS 


(Patented) 





The Campbell Boiler Feed 
Water Regulator is guaran- 
teed to maintain a constant 
water level regardless of load. 
It slows down the feed on 
sudden load _ increases; it 
quickly restores the water 
level when the steam demand 
decreases. Simple. Accurate. 
Dependable. osts less to 
install and maintain than any 
other regulator. Any me- 

anic who can cut and fit 
pipe can install it. Let us 
felt. you what it is doing in 
other refineries. 


ATLAS VALVE CO., 275 South Street 








On 
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which of these Atlas prod- 


do you want information? 


Feed Water Regulators 
Reducing Valves 
Damper Regulators 
Temperature Regulators 
Pump Governors 

Float Valves 

Swing Joint Fittings 
Bronze Unions 
Thermostats 

Balanced Valves 


Newark, N. J. 
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Kansas City was made necessary by increased 
business in the Mid-West and has been estab. 
lished for the purpose of supervising construe. 
tion work in that particular territory. In addj- 
tion to redwood cooling towers, The Fluor 
Corporation specializes in the construction of 
compression plants, absorption plants, boiler 
installations, generators, concrete and pipe 
work and all kinds of heavy construction. 


W. W. Patrick, a director of The Foxboro 
Company, died suddenly, July 11, of pneu. 
monia. He was one of the most widely known 
figures in the instrument business. He had 
been associated with the founders of The Fox. 
boro Company since 1899. In 1908 he became 
New York district sales manager and held that 
post for 22 years. He was also a prominent 
figure in the Association of Scientific Apparatus 
Makers of America. He was a director of the 
association and chairman of the industrial in. 
strument section. 


Maintenance Engineering Corporation, 1400-2 
Conti street, Houston, has issued a new loose 
leaf catalog which is devoted to specifications 
and descriptions of refinery, pipe line and 
power plant specialties for temperature, pres- 
sure and piping, stccked in their Houston and 
Fort Worth warehouses. This catalog is made 
up from an engineering standpoint and contains 
valuable information on forged steel flanges, 
valves, fittings, etc., not otherwise readily avail- 
able. Copies of this catalog will be mailed 
upon request. 


Goetze Gasket & Packing Company, New 
Brunswick, New Jersey, has issued a 54-page 
catalog covering in description and illustration 
the complete line of gaskets manufactured by 
the company. <A 10-page section is entirely 
pictorial, showing views of the company’s plant 
and various types of the leading lines packed 
for shipment. Price, size and type tables are 
carried, covering every item featured by the 
company in this catalog. A copy is available 
by writing the manufacturer at the headquar- 
ters office, given above. 


American District Steam Company, North 
Tonawanda, New York, has issued a 40-page 
catalog covering Adsco products for steam dis 
tribution, including steam line equipment, ex- 
pansion points, casing, conduit, condensation 
and steam flow meters and other specialties 
for the economical distribution of steam. This 
is Catalog No. 30 of a series put out by this 
company on its line of equipment. It is re 
plete with illustrations, charts and prices, aad 
will be mailed upon request. 


St. John X-Ray Service Corporation, 505 
Fifth avenue, New York, has installed what is 
said to be the first X-Ray plant of its kind at 
the Barberton, Ohio, works of Babcock & Wil- 
cox Company. 


The photographic apparatus will be used pr- 
marily for routine inspection of welded seams im 
pressure vessels, heat exchangers and _ similar 
equipment. 


Dr. Ancol St. John is president and technical 
director of the company which bears his name. 


Worthington Pump & Machinery Corpore 
tion’s Bulletin S-500-B2A, just off the press, 
is a pictorial bulletin for filing in loose-leaf 
form, and. deals with the company’s vertical 
four cycle air injection Diesel engine. [Illustra 
tions used throughout the 44 pages show every 
part of these\ Diesels separately, and also the 
engine built up and installed. The company’s 
executive offices at 2 Park Avenue, New York 
City, will furnish a copy of this bulletin upo® 
request. 
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CAUSTIC 
SODA 


especially adapted 
for Oil Refining 





When Michigan Alkali was 
founded, friendly, personal service 
helped establish the merits of Wy- 
andotte Products. Today, though 
the company has grown far beyond 
the dreams of its founders, and the 
merit of its products is unques 
tioned, Michigan service retains its 
friendly, personal touch. Only the 
scope of the service is changed: it 
is now measured by the customer’s 
need alone. 





“Distinguished for its high test 
and uniform quality” 


MICHIGAN ALKALI CO. 


General Sales Department 
10 East 40th Street, New York City 


Chicago Office: 1316 South Canal St. 
Works: Wyandotte, Mich. 


Also Manufacturers of Soda Ash— 
Calcium Chloride—Bicarbonate of Soda 


NOTE NEW ADDRESS: Our new location in New 

York is at 10 East 40th Street — just across the 

street from where we were and a few steps nearer 
Fifth Avenue. 
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Perhaps no department of 





our organization has so suc- 






cessfully served the trade as 






that devoted to pipe bending. 






Here accuracy and work- 






manship are vital factors. 





Improved methods and ex- 







Showing a pert shop procedure enable 
corner of ‘ ‘ 

pigoheed us to meet your specifications 
department with a degree of exactness 





and dispatch so highly es- 





sential. But no matter what 





—a bend, a fitting, a welded 





job, or a complete fabrication 





—put it up to 


POWER PIPING COMPANY 


PITTSBURGH, PA. 
































158 


North American Refractories Company an- 
nounces the purchase of the assets, good will 
and business of the United States Refractories 
Corporation, of Mt. Union, Pennsylvania, and 
the Savage Mountain Fire Brick Company, of 
Allegany County, Frostburg, Maryland. With 
their addition, ‘North American Refractories 
Company is in a position to supply all grades 
of refractories, produced by every known proc- 
ess, from raw materials in Pennsylvania, Mary- 
land, Ohio, Kentucky and Missouri. 


This purchase completes the already exten- 
sive North American line by adding a fine 
silica brick made in one of America’s most 
modern and efficient plants—a plant with a 
capacity of 40,000,000 brick a year. It also 
adds to the family of North American prod- 
ucts the Savage Mountain fire brick. 


of these concerns, 
N. Kurtz, be- 


The entire organization 
headed by President Thomas 
comes part of the official North American 
family. Temporarily the management and 
sales of those companies will be handled as 
heretofore from Mount Union, Pennsylvania, 
as a division of North American Refractories 
Company. 


Walworth Company, Boston, has issued Cata- 
log No. 88, with 754 pages devoted to listing 
and describing. Walworth valves, fittings and 
tools. This catalog has 23 pages devoted to 
a general index in the back, with a double- 
page layout in the center of the book devoted 
to a brief indexing of equipment by classes, 
is conveniently located by a slotting of the 
center pages. 

The catalog is begun with a 
bronze valves with the 
prominence to the 
more 


showing of 
idea of giving most 
quality products of a 
type. On all valves recom- 
mended for oil, water and gas service, the rat- 


distinctive 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


ings are given. Throughout the book is car- 
ried text matter giving the salient sales points 
of the more important items. At the begin- 
ning of the steel section is shown a steel valve 
and fittings recommendation chart, covering 
pressures, temperatures and trip materials for 
various classes of service. 


The color scheme, the binding of the book, 
the topography and the size of the pages com- 
bine to make a very attractive layout. 


Republic Steel Corporation’s new plant de- 
voted to the making of electric weld pipe, has 
made available a new kind of welded pipe. 


An experimental mill making only small sizes 
has been in production for almost a year with 
the result that over 2000 miles of pipe were 
placed in service. The many advantages of 
this pipe were so apparent that the demand 
created made necessary the building of a*com- 
pletely equipped new plant for making 
from 4% to 16 inches in diameter. 


sizes 


Some of the advantages claimed for Republic 
electricweld pipe are: Guaranteed 100 per 
cent efficiency of weld, uniform wall thickness, 
perfect roundness, uniform strength and resist- 
ance to corrosion, freedom from flat spots, 
scale and oxide free and smooth finish. 


Neilan Company, Ltd., Los Angeles, manu- 
facturers of pressure control equipment, has 
opened a branch office in San Francisco at 16 
Avila Road. Wm. S. Waldrip, who has been 
with the firm several years, is to be in charge 
of the San Francisco branch. 


General Refractories Company announces the 
opening of a new district sales office in Bir- 


mingham, Alabama, July 15, located in the 
Empire Building and in charge of Walter S. 
Stapler. 
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James B. Sipe and Company, paint manufac. 
turers and engineers, Pittsburgh, has appointed 
Fred Devenney as district representative at 
Tulsa, succeeding F. W. Gumaer, eective 
August 1. The Tulsa office is. located at 8 
North Cheyenne Street. The company con. 
tinues to stock Sipes paint products with the 
Tulsa Terminal Storage and Transfer Com. 
pany. 


J. B. McMahon, formerly Tulsa branch man- 
ager of The Foxboro Company, will hereafter 
make his headquarters at the home office at 
Foxboro, Massachusetts. He has taken charge 
of all field engineering service and is in charge 
of direct sales. G. B. Lane, formerly manager 
of the Detrtoit office, has succeeded McMahon 
as branch manager at Tulsa. 


Webster Engineering Company, Tulsa, a 
subsidiary of Surface Combustion Company of 
Toledo, has taken over the sales and distribu. 
tion of the Natural Gas Equipment Company’s 
products in the territory outside the Pacific 
Coast area. Likewise Natural Gas Equipment 
Company takes over the sales and distribution 
of Webster Engineering Company products in 
the Pacific Coast territory. 

Headquarters of Natural Gas Equipment 
Company are in Los Angeles and V. E. Ready, 
who has been in charge of the Tulsa office 
of the. company, will serve with Webster Engi- 
neering organization handling the Wilgus 
regulator business for the Natural Gas Equip- 
ment Company. 

Products cf Webster Engineering Company 
include the Webster radiant low pressure 
burners and Merit damper control system of 
heating. Besides the Wilgus regulator the 
products of the Natural Gas Equipment Com- 
pany include the Anubus orifice meter and the 
N. G.-E. high pressure gas burner. 








This is the “Watermelon Type.” 


. Records, indicates, and controls. 





Controls 
simultaneously through two orifices, B and 


Install CAMPBELL Controllers NOW! 


NOW is the time to install CAMP- 
BELL Controllers. The time to begin 
effecting economies is TODAY. 
These Controllers are being used by 
many of, the largest refineries. We 
will gladly furnish you with a partial 
list so that you can investigate the 
merits of our remarkable devices if 
you wish. 


CAMPBELL Controllers are scien- 
tifically designed to control, indicate, 
and record the number of pounds of 
steam per hour used by any still. Flow 
rate is quickly varied at will. Very 
rugged. Easily installed. Readily un- 
derstood by any operator. Wherever 
there is steam pressure drop to any re- 
finery process work, the Campbell 
controller is applicable. ‘ 


We also -manufacture the TAR 
BABY BURNER, to handle Fuel Oils, 
Water Gas Tar, Acid Sludge, and 
Residue Fuels. 


Fill in, Tear off, and Mail 


THE CAMPBELL ENGINEERING CO., 


lease send list. of mames of users of (0 the 
ype, C)the Tar Baby Oil Burner. 


Without obligating us in any way, 
Watermelon Type, [] the Pumpkin Seed 


eee 


f 
} 
' 





? 


* 


e “Pumpkin Seed Type.” Control orifice is 
at A. Also records if desired. 


282 South St., 


ewark, N. 
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METERS 


For Accurate Measurement of Oil at any Stage of 
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a The EMPIRE 
any of 
istribu- 
pe A Positive Displacement Oscillating 

acific 3 . 
ipment Piston Design 
ibution 
acts in Highly accurate. Strong and durable. Easy to install. 
ion Economical to maintain. Simple to operate. Requires no 
Ready, The EMPIRE is different from complicated servicing. Made in all sizes, from 5” to 6”, 

office —t E gyaion type of og ge in standard (150 lbs. working pressure to square inch) and 
' Engi- or oll measuring work. e ac- H 
Wilgus tion of its measuring unit is a high pressure (300 Ibs. and up) vee. 

Equip- gentle, almost floating motion, with 

balanced pressures and a minimum Send postal for fully descriptive pamphlet 125-R. 
mpany of friction. This unique design en- 
reesindk ables the EMPIRE to hold its orig- 

m of inal high accuracy under operating e 
: ia conditions that quickly destroy the National Meter Company 
ee value of other types. 
re 299 Broadway, New York 

Branches in all principal cities. 
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Facts About Firebrick Joints 


* 
Fourteen years ago we strongly urged the Select the brick best suited to your needs, 
7} use of a thin cement joint for firebrick con- bond them with HYTEMPITE and you make 
struction in place of the thick fire clay joint cettain the best refractory service. ™ 
which was then the general practice. HYTEMPITE joints do not erode as there’s 2. 


ey practically no joint—just a brick to brick sur- 
Today the thin joint is generally recom-  fac¢ throughout the structure—No Shrinkage : 


mended by firebrick masons and firebrick _ Ng Cracks—No Leakage. 

penufacturers as they mow produce high Thick joints of Hytempite mixed with crushed 
. . . ° ici ° 

quality brick and tile that are true to size fire brick ome be used when the lack of uniformity 

and shape. of brick makes a thick joint necessary. 
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Hytempite is pack- 
ed in steel air- 


et scoriner: tf for boilers and stills are made of crushed 
moghis: 800 Ibs» old firebrick bonded with Hytempite. This 
a en mixture is either tamped in place against a 
lattice-work form or “shot” with the Quig- 
ley Refractory Gun. They are now in- 


stalled in boilers with a total capacity of 


over 500,000 B.H.P. Raemedee © agent * 
Ask for Folder BR 136. ” 


QUIGLEY :22"35s COMPAN Yue. 


FFE. BAFFLES §& I 
co - 


Rae een 


‘ 
3 
Newiee 1 


is 


. - i ¢ WEIGHT ice 
56 West 45th Street New York 
REFRACTORY MATERIALS FOR FURNACE CONSTRUCTION AND MAINTENANCE ' 
ACID PROOF CEMENTS ACID AND ALKALI PROOF COATINGS | ©Hytempite Joints have great strength = 


Stock and Service through Agents in Every Industrial Center 
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CHERRY RED 


The old timer burned his used fullers earth “cherry 
red,” whatever that is. That was guessing. Nowadays 
earth is revivified by heating for a definite time at a 
definite temperature, with constant stirring. This is 
done with the Nichols Herreshoff Furnace. It elimi- 
nates guessing. Naturally, the output is uniform, 
higher in efficiency and longer in life. 


G. G. Brockway Company, Inc. 


WARREN, PA. 














Designed for Oil, Gas and Pulverized 
Fuel Firing 


PEABODY 


Peabody Engineering Corporation 


46 EAST 41ST STREET, NEW YORK 




















eee Nf It’s for SAFETY 


No matter how exacting your safety requirements, PULMOSAN 
can serve you. Our Safety Engineers will be glad to make 
recommendations for your plant, without charge. Write us your 
safety problems, or mail coupon for information on equipment 
especially designed for refineries. 


Chemical Cartridge Respirators 


“i, * Non-S parking Tools 

oN Asbestos Outfits 

5“, Fire-fighting Outfits, etc. 
es | wre 
~*., S\ 


. Sa \ BP ulmosan Safety 
or SN Equipment Corp. 
~~ Ws, “Op, “If Its for Safety, We Have It” 

ne ~~ 176 Johnson St., 
3 ee i BROOKLYN, N. Y. 
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F. L. KaLttum 


Foster Wheeler Corporation, Los Angeles, 
announces that F. L.. Kallum has _ recently) 
joined its staff. He is attached to the Log; 
Angeles office and is chief engineer of the 
gasoline absorption and stabilizer departments. 

Mr. Kallum is well known in the natural 
gasoline field, having been formerly connected 
with C. F. Braun & Company, Shell Oil Com- 
pany, Pan American Petroleum Company, 
Southwestern Engineering Corporation and 
others. During the past few years he has 
written many technical articles on the subject 
of natural gasoline manufacture and practice 
and theory of heat exchange. 

Mr. Kallum received an A.B. degree at Stan- 
ford in 1921 and a Mechanical Engineering 
degree in 1922. His article on ‘“Thermal Con- 
ductivity of Liquids” while in Standford se- 
cured him a membership in the Sigma Xi hon- 
orary society in 1922, and the same paper won 
the ASME junior prize in 1923. 

Mr. Kallum is an active and contributing 
member in the American Chemical Society, the 
American Institute of Chemical Engineers, the 
American Society of Mechanical Engineers, the 
American Petroleum Institute, and the Califor- 
nia Natural Gasoline Association. 


The Fluor Corporation, Ltd., 909 East 59 
street, Los Angeles, contractors for compression 
and absorption plants and all types of heavy 
construction, has recntly been awarded the con- 
tract to build a series of compressor stations 
on the new natural gas line extending from 
the Texas Panhandle to Indianapolis. The job 
is for the Missouri Kansas Pipe Line Company 
and involves approximately $1,500,000. 


According to P. E. Fluor, vice-president and 
general manager of the Fluor Corporation, the 


stations will have a discharge pressure of 450 to 
500 pounds. The first station is to be located 
at Liberal, Kansas, and will have four 1000 
horsepower units. The Fluor Corporation is 
building all office buildings and employees’ res 
idences, as well as an absorption plant at the 
Liberal station. 

The second station will be located at Loui 
burg, Kansas, and the third at Louisiana, Mis 
souri. Both of these will have six 1000 horse 
power units. Work has been started on all 
three of them with D. W. Darnell in charge of 
the field work, with a force of about 350 met 
employed. The first station is expected to be 
completed by October 15th, the second No 
vember 15th, and the third December 15th, 1930. 


The Borden Company, Warren, Ohio, am 
nounces that it>will now carry in stock dies 
for all sizes, of “Beaver” tools, specially ground 
for threading brass pipe, due to the constantly 
increasing use of brass pipe. For easy ident 
fication these dies will be copper plated, and 
stamped ‘For Brass Pipe.” They will be avait 
able in supply houses. 





